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FORESTS AND RURAL EMPLOYMENT 

Ai a time when interest in town and coniurv planniinj^ in India 
is bei^inning to awaken, a small pamphlet* (Lireular No. 171 of 
Jidy published bv the United States Department of AgrieuU 

lure, is of particular interest. In it the author sinnnririscs the salient 
aspects of forestry in (iermanx in their relationship to rural employ- 
ment. It emphasises the fact, borne out by long experience in Germany 
and other count l ies, that [iroperly managed forest s })rov ide a large 
and reasonably steady volume of work and thereby contribute in a 
most valuable manner to the existence and welfare of )x:rmanent 
agridilture and settled rural populations. I’he introduction points 
out the contrast in this respect between the treatment accorded to 
the forest property of (Germany and to that of the United States. In 
the latter, work in the woods, the sawniills and the wood working 
industries, has engaged the energies of large numbers of the jK’ople 
ever since North America was settled. Owing, however, to lack of 
any projier management to insure a sustained yield, it is a sad fact 
that in. most parts of the country forest work has been of a more or 
less transitory natute. Rapid developments anil bustling activity of 
lores! industries were followed .sooner or later by ix|ually rapid de- 
cline, In districts without good agriculiural land, or other natural 
resources, depiction of the tiiidxr was followed by loss of profilalile 
employment, 1 he woikers then had to move on to new regions, 
or were left to eke out a precarious existence. \'illagcs and cities grexv 
uj>, flourished for a brief jK^rii’d. and hnally disapj>eared. 

Very dillerent has been the history of the forests in (ieimany and 
other parts of central Europe, rherc the foiesis, properly managed 
on a basis of sustained yield, have constituted a major source of live- 
lihood for permanent commtinities through many generations, i’his 
function of forest in sup{X)rting a .settled, well-distributed, popula- 
tion has come to be recognized there as a majoi objective in forest 

♦“Forests and Employment in Germany,” by W. N. Sparhawk, Senior 
Forest Economist. 
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policy. It is given at least as much weight as the objective of supply- 
ing the national timber requirements and the protection of the soil 
and water. A s]x?cial feature of the German national policy is to 
bring about a better distribution of population by checking the heavy 
movement from rural areas into the cities and by establishing more 
people in the less denseh populated districts. Another aim is to main- 
tain a stable rural population of small farmers and industrial workers 
attached, through ownership, to the land. In obtaining these objec- 
tives it is obvious that the forest land, comprising more than one- 
fourth of the land area of Germany, and mostly sub-marginal for agri- 
culture, must do its. part. Fore.sts managed so that they are continu- 
ously productixe afhnd a large volume of w'ork, which recurs more 
or less regularly, xear alter year. Forest work, much of w hich can be 
done betweeti late autumn and early spring (November to April), is 
specially suitable for supplementing farm work and other rural 
employment. It is, in (iermany, the major source of cash income for 
large numbers of small farmers, particularly in those parts of the 
country where there are few^ other opportunities! for outside employ- 
ment. The forests of Germany afford employment at the rate of one 
person fully em])loycd for every loo acres of productive forest land. 
In actual ]>racti(e several times as many are employed as part-time 
workers. I'he manufacture and distribution of forest products employ 
probably twice as many again, that is to say, one to every 50 acres on 
a full-time employment basis, llcside.s the regular w^ork required to 
exploit the forests and manufacture their products, properly planned 
management wdll ahvays have on hand numerous schemes for the 
development and improvement of the forest proj:>erly, which perhaps 
cannot be carried out in normal times when lal>our is expensive, but 
which arc ready as a reservoir of opportunities for socially useful 
emergency employment. 

I’he experience of (Germany and of other countries in central 
Eur()pc‘ demonstrates the advantage, from the social standpoint, of 
having forests and forest industries widely distributed and in reason- 
able proximity to rural settlements. It is thus possible to have a 
scMtlcd force of permanent workers, living in their own homes and 
making their livelihoods partly from the forest and partly from their 
own farms or other occupations. In forestry, as in other industries, 
large-scale mass production is less desirable, from a social standpoint. 
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than production in relatively small and scattered units. Production 
in fairly small units is also better for the forest because it is less likely 
to involve excessive cutting over large areas. 

Nor is there any justification for thinking that exploitation 
under projx'r management will curtail production of timber from a 
forest, over a term of years, in com[>arison with the wasteful whole- 
sale methods of removal which give no thought beyond the imme- 
diate future. Ciermany has a land area slightly Icv^s than that of the 
three Lake States, Michigan. Wisconsin and Minnesota, in the United 
States. The annual mean tem|KTaturcs do not greatly differ, being 
from 40 — 5^^ (ierman winters are somewdiat warmer and 

the summers a little cooler, rhe annual rainfall covers about the 
same range, from ih to ‘{5 inches, and lw)th have large areas of sandy 
plains and moors. 'Lhe three Lake States have some. 47 million acres 
of aral)lc land and 51 million acres of forest. On the other hand, 
Ciermany has ab-out tiy million acres of arable land and only 
million acres of forest. Yet the annual cut of all classes of timber in 
the Lake States, for four years averaged about 1,250 million cubic 
feet, while in Ciermany over the same period the average cut was 
about 1,750 million ctibic feet. Far more significant w^as the fact 
that exploitation in the Lake States w^as estimated to be taking place 
at a rate twice that at which the forests were putting on increment. 
Thus capital was being exhausted as wtH as interest removed. In 
Ciermany, on the other hand, the fellings wore so regotlated that no 
more than the annual increment was taken. 


RESIN TAPPING IN KUMAON 

By F. C. f’oRi) Rorkrtson, B.Sc., I.F.S. 

Part I. — A Survey of Recent Developmems in Fii.ij) Pracikt., 
WITH Pariicui.ar Reference to the West Ae.morv I)i\ ision, U.P. 

Abstract. — Details various developments’ and improvements in setting 
up and tapping procedure, involving the introduction of tools and gauges 
of superior design and quality. 

This article is by no means everybody's “meat.’’ It can, for 
instance, hold little interest for iho.se whose forest life is s{>ent out- 
side the Punjab, the United Provinces and Kashmir, They may pass 
on to their Dipterocarps and sandalwood, or the more catholic interest 
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aroused by ihe word sal, with an untroubled professional conscience. 
For their benefit and in extenuation let me just say that resin tapping 
in this province alone has yielded annual profits of i to si lakhs of 
rupees and paid half as much again in wages every year since 1908 — 
so it is no mean forest industry. In the second place, resin is a 
large, ramifying, even if specialised subject, and although surprising- 
ly little about it has appeared in the pages of this Journal for many 
years, — and practically nothing concerning the United Provinces — 
one could not attempt a comprehensive picture within any reason- 
able compass. Those who wish can refer to such publications as 
**The Resin Industry in Kumaon”* or, for greater technical detail, 
to the Punjab leaflet and the United Provincc^si Resin Instructions 
— the latter now undergoing a much-needed revision: while the 
manufacturing side of the business has long since graduated from 
departmental hands into those of the industrialist and chemical 
expert, with his vacuum stills and pinenes a and /8 and the frac- 
tious ways of “longifolene.’' 


li. I am taking, in short, the D.F.O.’s view; confining myself to 
the producer’s side of this sticky subject, to certain developments in 
the actual work in the forest where grimy-garmented, agile hillmen 
move through the long jungle season to the accompaniment of a 
steady taj>tapping from coiin try-made adzes. 

3. As a minimum frame for my picture, I should just mention 
that Punjab and United Provinces resin practice follows generally 
similar lines. Light, continuous tapping, on the French “cupand- 
lip” system, has long been the rule in both provinces (in the United 
Provinces since 191(3-— 30), with a single channel per tree each year 
and a 4^' interspace. Of minor differences, I need here only note 
for my purpose — 


United Provinces. 

Minimum bhg. for tapping sv ... 
Prescribed width of channel 3J" 
throughout. 

Two channels allowed on trees 
over 7' bhg. 


. Punjab. 

4" except in 5th year, when 
s" only; 

Two channels allowed on 
trees over 6' bhg.; 


♦Bulletin No. 9 (1936). 
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with a warning that Punjab practice may have changed; our sister 
provinces care little about keeping each other up to date in develop- 
ments in their common industry. 

4. And now I am going “all U.P.“ and, alike for brevity's sake 
and local colour, propose, in what follows, to employ the under noted 
resin terms that are in current use throughout Kumaon: 

Thokan or “setting up," ix., preparing the channel and fixing 
lip, pot and lid; 

Kurchan — Adzing the bark to a smooth surface on which the 
year’s channel guide lines and freshening marks can be made; 

Paltri — The channel aligning board; 

Dlial — the freshened, sloping iipjjer portion of the channel; 

Deli — The untouched space between channel base and lip; 
And also the useful American (not C^hinese!) term “face," 
denoting any one set of channels. Our resin terminology, ver- 
nacular and otherwise, could do with a lot of titivation and 
tightening up. 

Prac:tjcal Developments 

5. General . — Tapping practice, as every “resin" D.F.O. knows, 

is a matter of rninutire. From channel face to the carrier’s hands, it 
is a business whose successful conduct and control calls for unremit- 
ting attention to detail. I'o an outsider the question of 
cutting a silly little channel — a shallow gutter some lifteen 
inches long — an extra quarter of an inch wide, may seem 
pettifogging to a degree. But the man on the spot, study- 
ing his single-channelled stem, can never forget the huge, 
if invisible, potency of its multiplier — the lakhs of similar 
stems that, up hill and dowm dale surround his working hours for 
many a month of tiring tour. I’hat quarter inch of difference affects 
not less than 360 miles of channel throughout Kumaon; exposes an 
additional tapping surface likely to yield at least 7,000 extra maunds 
of resin or the equivalent of over a lakh of extra channels. Again, 
save a meagre half tola — the weight of a single pice — of wasting resin 
from every tree at each freshening and your annual yield soars by 
many thousands of maunds. “There's many a slip . . is surely 
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a proverb specially coined for resin tappers or I have studied the 
base o£ a channelled chir tree to little purpose. 

6. The tendency of recent years in Kuinaon has definitely been 
towards a stricter and more intensive control of working. This does 
not mean that we are multiplying our sujjervising staff and sitting 
over the males and their men with a big stick. It does not mean 
that the work of these humble folk is being made easier, more fool- 
proof and fault-free by a careful study and regulation of field prac- 
tice, notably in the preparations for tapping, as well as by supplying 
them with tools and gauges of much improved design and quality. 
And it means, alcove all, that w^e are paying far closer attention to 
the precise locating of channels, an attention forced on us these past 
few years by a legacy of previous waste and the growing realisation 
that our tapping areas will last nowhere nearly as long as our prede- 
cessors expected. 

7. These two main features of our resin work — ^greater guidance 
and improved tools for the actual tapper, combined with a stricter 
control of channelling so as to utilise every legitimate square inch 
of our remaining tapping space — arc discussed in some detail below. 

8. Particular. — Field operations, in modern practice, fall 
naturally info three stages — preihokan, thokan and the wwk of 
actual tapping. 

(a) Pre-thokan work. — ^'Fliis answers the question “How many 
channels have we this year and where exactly shall each be cut on the 
tree.” It consists, therefore, of periodic enumerations of tappable 
trees and the locating of the season's channels by kurchan and scrib- 
ing guide lines. 

9. As regards the actual counting of trees, little improvement 
has been possible. Until very recently all trees in a coupe, being of 
the same tapping year, were conveniently re-enumerated whenever a 
new face was started, i.e., every five years. Now, however, the intro- 
duction of plumb-line channels— referred to below— has rather com- 
plicated our work by leading to coupes having channels of different 
years, i.e., mixed faces, out of which the first year thokan with its 
enhanced rate of payment (7/- versus 4/- per 1,000) requires to be 
accurately ascertained. This past season in West Almora we resorted 




Fig. 1.— Lateral waite~No consistency direction but not of interspacing: 

of direction: Sc‘V(Mitli year f)f tap- ot 5" hhg. with S faces of 5 

pinR. Second face init haphazard on vt'ars each i2S years’ lapinn^f) cut 

opposite side of the bole, resulting in ctnisistenlly counter-clockwise from 

waste o\ interspace. (Note lip left channel indicated, but imperfectly 

•It b'lse t»f channel ) spaced, resultiiifi in --4" (callus 3f') 

-f.. 12" 4- M" (C.3'') -I- 95" -I- Pi" 
ic.Il") 4- 9" 4 4" fc.2'') 4 7" 4 
4" (c.:!") 4- 8". 

(Bold tyi)e slunvs interspaces.) 



Fig. 3. — ^Vertical waste: .\ common 
fault--lst year thokan done too hifth, 
wasting 5" of height, .^s the ground 
falls away steeply on this side, a full 
5th year channel cannot now be cut. 
Both adze handle and pattri board 


Fig. 4.— Vertical waste: Lip driven in 
loo near top of channel (only V") 
resulting in (pneker upward cutting 
next year, and waste of several 
inches of resin-bearing wood, giving 
the “bamboo node” effect. 


are now marked off at Oi" for correct photos by author; Copyright rererved. 

siting of lip. 






Fig. 5. — Vertical waste: Old (in front) 
and new (to left) methods resuin- 
inj* tapping of old faces. Despitn 
had channel scorching, thokan on the 
left hared fully productive tissue. 


Fig. 6. — Waste from rigidity of system: 

'Phe result of i)rojectin!.> two faces hy 
plumh line on a leaniiip hole. The 
pointer (to right) shows where tlu' 
new face will meet with the older 



Fig. 7. — Waste from a conflict of sys- 
tems: Right hand tree bears 4 verti- 
cal channels between two old wilh- 
the-grain faces. To squeeze them in, 
the three lower have been cut edge 
to edge (“channel stepping’’) and the 
fourtli, although begun 12 " higher, 
.still operlaps laterally. One reason- 
ably inclined face would have given 
five years’ tapping at nearly half the 
cost in thokan. 


Fig. 8 . — A typical 1st year thokan: 

Blaze hardly 4 " high but cut to full 
breadth (3f' to 4"). Note the 
kurchan, minimum 10" broad which 
we consider adequate. 


Photos by author: Copyright reserved. 
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to a specially printed enumeration form which provides separate book- 
ing of: 

The year of face; 

The number of new (hitherto untapped) trees ) Not previously 
Ditto tapped-out (exhausted) trees. ) difrerciuiated; 
and, as an exceptional measure in — 

The number of trees from feet to 4 feet girth. 

10. Although we have no intention of perpetuating complete 
annual enumerations of the whole area under tapping, an expensive 
and unnecessary procedure, two successiive counts, in which all trees 
were serially numbered have discovered very many thousands of 
under-sized trees, this ‘'baby-snatching” being, of course, the mates’ 
favourite method of boosting their loo-channel yield, on which in 
the past their annual bonus all too much depended. 

11. It is in locating and demarcating the channel that most 
advance has been made. In West Alinora, selected Forest Guards 
and Resin Moharrirs are being specially coached and deputed to work 
as munshis, whose chief responsibility, besides properly supervising 
and b(X)king the enumerations, is to align channels to the liest advan- 
tage in all areas where this has become difiiciilt, due, for example, to 
crooked or channel-crowded boles. I’hey may be required to do 
this aligning with their own hands or have it done by skilled mates 
directly under their eye. according us the difficulty of the coupe dic- 
tates. And they are given the following guiding rules: 

(1) Always continue an old face before starting a new one. 

(2) Start new faces clockwise from old and on new trees begin 
on the south side of the bole (see Figs. 1 and 2). 

(3) Except where vertical faces arc ordered: 

(a) on new trees align the face parallel to the axis of the 
bole and 

{h) on trees already tapped, align parallel to the existing 
system or to the axis, whichever is more economical 
of space, 

subject in all cases to a maximum lateral depnriurr from the vertical 
of one in four. 

12. It will be noted that alignment is governed primarily by the 
shape or inclination of the bole and has notfting to do with twisted 
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fibre. This, unfortunately, was not always the case. Channel align- 
ment has run a vexed and varied course in this province. Whatever 
the rules, past generations of tappers have generally taken the line of 
least resistance and in coupes carrying any crooked or twisted fibre 
boles cut every sort of curved or spiral channel — a course which the 
old round-edged adze abetted. On top of this, a few years ago, came 
the stern uncompromising order, born (somewhat late) of that waste- 
ful basal pool of resin: 

“Lay all channels by plumb line.** 

13. Now, where trees obliged by growing vertically, wkh 
straight, clean boles, this severe geometry had something to commend 
it. Past channelling on such trees was generally straightforward and 
the plumb line merely laid a slightly stricter course. But, for better 
or for worse, most of our areas and certainly all our prize, high yield- 
ing coupes, carry a large proportion of more or less leaning or crooked 
holed trees, associated with a varying, often high degree of twisted 
fibre. On such mischaiicy material as this, with its free-hand, tortu- 
ous channel systems,, the vertical chatmel vogue has done its very 
worst. Chiefly, of course, in loss of pret ious tapping space — I have 
seen seven years of channel wasted out of ten — but also in the partial 
girdling effect on the tree, and such subsidiary repercussions as the 
extra cost of a succession of first year channels (08 per cent, had 
reverted to first year in one range last season and 53 per cent, in the 
whole division), the much 'slower pace of alignment, and the inevit- 
able mixing of faces in one and the same coupe, a state of affairs 
not previously peniiiited. An aiicietn Oriental proverb says that 
every picture is worth ten thousand words and a not-so-aiicient Occi- 
dental one that the camera cannot lie: so I shall not labour the 
mauer further but refer the reader to Figs. 0 and 7. Trees in this 
sort of case are numbered in thousands, esi:)ecially in our valuable 
high-yielding areas. And the “channel stepping” seen in Fig. 7, 
which was a vicious development of the plumb line vogue, is hardly 
calculated to keep trees in full vigour. I’he Mr is a notably long 
suffering species, but there are limits. 

14. The one-in-four rule, now being tried out, gives latitude 
with little loss, either in lapping space or escaping resin, and the 
improved plumb line pattri (see para. 16 and Fig. is() allows quick 
aligntnent within the prescribed limits. A 7-feet tape, salvaged from 
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“written offs’* and coloured in alternate 4‘inch and 4i-inch bands 
also greatly facilitates the process of fitting in faces on a channel- 
crowded bole. For the rest, it is safe to say that few trees out of the 
one-and-a-half million we are now tapping in Kuinaon can boast of 
consistent channelling in one direction round the bole; and probably 
none with proper spacing as well (rf. Figs, i and 2). May our new 
generation of trees fare better! 

15. In the actual demarcation of the channels we have also come 
on a lot. A few years ago the tapper was lucky to have a solitary and 
vagrant scribe scratch on the rough bole to indicate five years of face, 
and had himself to adze aw^ay the bark from the top of his channel at 
freshening time. Now everything is done for him. lie finds a 
thorough kurchan for not less than jjo inches above the lip and 10 
inches broad, on wdiich double guide lines have been scribed to the 
width and at least the length of his season's channel.*' lie may also 
find freshening marks, but that is referred to later (para. 21). These 
developments can be traced directly to the elaborate tapping control 
evolved in the big depth-ofdianncl cxpcTiment now completing its 
6th year at Garkhet, and voluntarily adopted or adapted l)y practical 
D.F.O.’s “Practical?” you demur, “But wluit of the cost?” Well, we 
pay Rs. 2*4 per 1,000 channels for the whole work of enumeration, 
kurchan and channel tracking, of whidi 12 annas comes out of the 
standard thokan rate, so the total annual bill for the division is only 
some Rs. 1,500 extra, plus a small throw-in for the tools--thc extra 
adzes, paftris and scribes. But we look to gain something in tapping 
efficiency, by relieving the tapper of all preliminaries to the actual 
freshening, and to an incalculable gain in channel economy by plan- 
ning every channel ahead so that no bole space is needlessly lost. 
We are giving the coolie with his ad/e a beaten path and making it 
diflicult for even the dullest or most feckless of his kind to stray from 
it. And the thing works —works admirably. We have even improved 
in some resj>ects on meticulous experimental practice. From this 
year the ordinary scribe has been abolished. Gluinsy and slow^ in 
action, its sharply tapering, gouged blade bit variably into the bark, 
leaving a most uneven track; and if the lines of this were in experi- 
enced hands, passably parallel, they seldom kept a constant interval 

*Cf, U.S.A. practice. Even the Naval Stores Handbook contents itself 
with remarking (p. 46 ) : “It may some day become the custom to scribe 
the boundaries of faces on the bark and e\''en to remove the outermost 
rough bark in advance of the chipping.” 
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from tree co tree. In its place, we have introduced a new type of 
double scribe, with flat chisel-bladed ends spaced 3| inches apart and 
each exactly ^ inch broad, giving a standard track that shows the 
tapper his exact quarter inch of latitude — from 3J inches to 4 inches — 
that we now allow in breadth of channel. This fool-proof labour- 
saving instrument has been much appreciated, both by those who 
guide it and those that are guided by it. Its arms or ''fork” are 
made to a thickness defying distortion in iise but the actual track it 
makes is reproduced on the face of the new pattri boards for ready 
check against accident in the field. Figs, loa and loh show the 
difference between the old and new tracks. 

16. The pattri itself has likewise been transformed to more 
exact uses. Hitherto a nondescript hoard of varied dimensions, it 
has now graduated into an instrument of some precision. Again, let 
a picture speak (Fig. in). We make three lengths: 

Minimum or ui inches-—for crooked-boled trees. 

Standard or U4 inches.. 
and 

Two-year or 34 inches, for tracking two years of face at one 
time, 

a development in pxtdhokan economy that has not yet been fully 
tried out. 

{b) Thokan or aciuaJ setting up; i.e., method of starting the 
channel and catching its flow. 

17. Let us begin with the channel itself. As regards ist year 
channels there is little change -of practice to record except that 
whereas our rules prescribed an initial blaze 6 inches high by 3I 
inches broad, the coolie^s could rarely be persuaded to cut more than 
3--4 inches higJi (see Fig, 8) and in West Almora Division we have 
thought it better to recognise thjs and insist in future on a 3I inches 
by 4 inches blaze only. This, it seems, is standard Punjab practice 
and means a useful saving in channel height, a matter that will l^e 
referred to later (see para. ijs). The French, by the way, make an 
even smaller initial blaze. With subsequent year channels, the 
present thokan rules provide simply for raising tlie old lip to 4 inches 
from the top of the channel, and no freshening is done until tapping 




Fig. 9. — Alternate freshening “ladder”: 

A 2nd yoar thokan, .showing adc 
qnate kurchan (minima 10” broad by 
20" abovi* lip) and the enrrent year’s 
“ladder” of nine sliort jj^radations on 
left side of the channel guide lines. 
Note the basal lip. 



Pig. 10 (a). — Old type of guide lines: 

Scribe marks of varying and exces- 
sive breadth, and barely 4" broad 
from outer edge to outer edge. Made 
with a single-pointed scribe, tlie 
track frequently varies in interval 
from tree to tree and takes time and 
skill. 


Fig. 11. — A high yielding or “maldar” 
trtfe: In 2nd year of tapi)ing, show- 
ing pot and lip left on the basal 
channel. Kx.tra cost— two pies. The 
tdd channel may be scraped but not 
freshened. 









Fig. 10 (b). — New type of guide lines: 

Scribe marks of constant breadth 
h" and interval 4" from outer edge 
lo outer edge, being made with a 
double, chisel-pointed scribe in half 
the time taken by the old single type. 


Photos by author: Cooyriqht reserved. 
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starts. In practice, one almost invariably finds the labour-saving 
coolie driving in the lip much nearer the top, -particularly in channels 
over-deepened the previous year. Two-and-a-liall inches is a common 
distance. This most distressing and almost universial complaint 
leads to the “lip lumping*' or bamboo node effect so characteristic 
of channels, old and new, throughout Kuinaon. Fig. 4 shows what 
I mean. A lip stuck into the sloping fate or dhal protects a jxntion 
of the channel face on both sides of it from further cutting — hence 
the lump when the lip is pulled out. The tapping coolie thinks 
only of the immediate saving of effort. He does not realise the 
waste of resin-productive wood nor how unnecessarily he is heighten- 
ing the channel against himself— may be to the loss of a fifth year’s 
tapping. Even if we are neglecting only i? inches to ^ inches of tap- 
pable surface each season by this practice, the annual loss to Kumaon 
represents several dozen miles of channel. In West Almora we are 
not only drumming this into our men, and insisting on lips being 
driven in at least 5 inches from the top (this 5 inches is marked off 
on the adze handle) but are also making them freshen the dhal itself 
before fixing the lip. Males who believe in the value of an early first 
year thokan make little difficulty over this extra work: it looks like 
paying for itself. 

18. Now for a sf>ecial point in ihoknfi. It is a sign of the times, 
as well as a measure of past economy — or lack of it — that increasing 
resort has been made of recent years to resuming lapping of old, 
incomplete faces. The general practice followed to date has been 
to fix the lip some (i inches to 8 inches above the top of the old 
channel and do the usual 1st year thokan, i.c., leaving the usual deli 
l)etween blaze and lip. Phis past year we have become much more 
ecotiomiail. With an old face of about standard depth, and not 
loo ancient or fire damaged, we adze away the top of it until living 
wood is exposed and continue from that point, i.e., insert the lip 
there and make a 4 inches thokan blaze above it (no del^i). Other- 
wise, we put the lip in only 2 inches above the top of the old channel 
and then do an ordinary 1st year thokan. In most cases this exposes 
completely live and probably extra resin-rich tissue. Fig. 5 shows 
the old and new methods clearly. As we are now resuming tapping 
on thousands of uncompleted faces, the saving in tapping space — or 
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should one say, the gain in tapping life — cannot be lightly 
disregarded. 

19. From channels to lips. As part of their thokan work coolies 
are expected to extract all Ups of the previous year, recondition the 
serviceable ones and use tliem again on the current year’s channels. 
The annual recovery rate is supposed to be alx>ut 90 per cent. Actu- 
ally, both in West Almora Division and the Ranikhet Cantonment 
forests I have found the real figures to be far lower — 70 to 75 per 
cent, only — in the past five years, while fragments of embedded lip 
are a common sight in old faces. Now, even tin-sheet lips cost more 
than one pie apiece and with Kumaon recjuiring up to a raillion- 
and-a-half every year, big money is involved. Steps to a higher recov- 
ery rale with which, of course, the extraction of old lips entire and 
undamaged is bound up, take the following forms: 

(?) Less insistence on deep-driven lips. — The U.S.A., it is interest- 
ing to note, consider deep insertion highh' injurious — their channels, 
of course, are far wider — and hence have resort even to tacking or 
pegging the Vips against the cut surface. With our practice of embed- 
ding the lip in both sides or shoulders of the channel, erring on the 
light side helps to reduce lateral damage to the cambium: moreover, 
fjuite lightly embedded lips tighten sufliciently after some wrecks. 

(/?) Introducing a p)ope) lip-exiraclor. — 'I'o date, so far as I can 
discover, Kumaon has been “sending a boy to clo a man’s work” — 
has been content to use the janinra or ordinary nail-puller, a kachcha, 
narrow clawed jnneer, wliidi, however passable for extracting 
i|^-inch nails, is but ill-adapted lor divorcing lips from the year-long 
sticky embrace of resinous chir tissue. Result, an inordinately high 
percentage of waste by tearing, with its corollary of derelict embedded 
lips. New types of puller, evolved locally after much experimenta- 
tion, have strong, cross-hatched, “bull dog” jaws with six to eight 
times the gripping frontage, plus an underpiece for leverage; their 
extra cost. As. 14 versus As. 9, we expect to recover many limes over 
in rescued lips during a single season, to say nothing of the fact that 
they should last thrice as long as their kachcha predecessors. They 
are, to be sure, .somewhat heavier but they need be carried round 
only for a short time. They much resemble, I have discovered, the 
standard “gutter-puller” (Am. lip-extractor) used in the United 
States. 
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And last but not least — 

(ini) Paying the men by results , — With lip recovery merely a 
routine item in the process of thohan (which is paid at fixed rates 
per 1,000 channels) and using s>uch a poor tool as the old jarnura, it 
has always been a difficult matter to assess how much loss was avoid- 
able. With the new t(X)l wc are trying out a new system; lopping 
a little oil the thohan rale, we are putting lip recovery at a premium 
by paying 8 annas per i,<k)o for reconditioned lips brought to dc|X)t 
and passed by a responsible officer. Where this is being tried we 
allow no extraction of the previous year s lips till rains break, partly 
because lips extract more readily then, partly because reconditioning 
is best done when lire hazard is over, and partly, too, with the idea 
of minimising fraud. Passed lips will be taken back into stock for 
re-issuing next season along with new lips, and with the number of 
channels accurately known our whole control should be tightened 
up. Areas only recently brought under tapping are excluded from 
this scheme. 

i>o. Now lot [kH.s (and lids), rheir manufacture i.s, lor reasons 
best known to the Kuinaoni, still almost entirely in the hands of the 
Kumhars or plains potters, who tome up every cold weather to make 
the coming season’s supply. Nothing, however, will induce these 
folk to move up until the joys of Dassehra are over and this late 
start, (oupled wnth a wet wan ter, may result in an embarrassing 
shortage of these humble but c.s.sential receptacles. To avoid this, 
the |X)tters’ services arc now Ijeing retained into the hot weather in 
order to prepare a substaniia! projwrtion of next season’s supply. 
1 his involves somewhat larger and mote pahha-hmh — both fenced 
and roofed — {X)t sheds, which the assurance of a decent ])ot rescivc 
amply justifies. Wc shall also be saved the sort of anxiety occasioned 
last May by a cataclysmic hailstorm which smashed (>o,ooo pots in a 
few minutes and almost beggared us of our earthenware. 

sti. I.astly, in this section, a wwd about freshening marks. 
These are our most recent adaptation from Garkhet experimental 
technique, where a succession of dots up the side of the channel indi- 
cates the thickness of each freshening. Modified to practical divi- 
sional needs, we scribe a series of nine graduations ladderwise along- 
side the channel track with a kangi or gauge (see Fig. 13 ) having 
two prongs il inches apart, this interval representing a month of 
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five 3/8-inch freshenings. iliis krmgi ‘^ladder,” as it is locally 
called, has come to stay, its eight, monthly intervals providing a use* 
ful yard-slick on average tapping progress in any area. Mates, in 
general, fully understand this but to some of their men it still re- 
mains a piece of Sahib’s jadn, a channel ornamentation that can be 
scribed on any-old-how. 1 have found them scribing away, with 
belated industry, in mid-April, the bottom rung of the “ladder"’ 
cheerfully and vaguely retrospective. We are now insisting on the 
ladder being well and truly made beforr freshening starts, i.e., during 
the thoknn, and starting uncoinproniisingly at the top of last year’s 
channel on the opjK>site side from last year’s ladder. Figure 9 shows 
how this should be done. 

We are stimulating close attention to all these details of Ihokan 
by giving a greatly increased bonus for tapping, out of which a due 
proportion of marks is allotted for good thohan. 

sn. It may be noted, in summary, that our drive towards greater 
channel economy is no less marked up the tree than round it. Verti- 
cally, indeed, we look for savings at every step: 

(a) At ist year ihokan, in siting the lip ioine inches above 

ground — indicated by a horizontal scribe stroke during 
the pre-thokan o|>eraLions, this ()|- inches being marked 
off on both pattri and adze handle (cf. Fig. 3) — and by 
no longef insisting on an initial blaze 6 inches high. 

(b) Every year, by limiting the season’s upward progress to 

the 15 inches of kangi ladder, instead of 18 inches as 
formerly, while still being vigilant about regular, thin 
freshenings. 

(c) By raising the lip at subsequent Ihokan, only to the bottom 

of the dhal, i.e., 5 to 6 inches from the top of the pre- 
vious year’s channel. This alone saves j? to 3 inches of 
channel cutting every year for four years. 

53. Upward progress of the face, therefore, now runs; 

1st year; pot, lip and deli 8 inches, initial thokan blaze 4 
inches, channel 15 inches; total, say = 2 7 inches. 

2nd year and on; 15 inches each = 60 inches. 

Total height of face from ground 87 inches or 7 feet 3 inches, 
as compared with 105 inches or 8 feet 9 inches officially allowed for 
in our printed Tapping Instructions. The saving of 1 foot 6 inches 
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Fig, 12. — Some of the improved types of Resin tools, 

West Almora Division, United Provinces. 

Top left — Lip (and nail) puller (jamura). The latest type has a 
l)rojectinK iinderTi>ifCe to «ive leverage. 

Top centre— Freshening gauge (kangi). 

Top right— Lip chisel with finely tapered blade and 5" bent handle. 
Upper centre— Channel gauge (paimana) used by tappers. 

Lower centre — Scraper spt)on (daru panaon). 

Bottom— 2' channel board (pattri). Note the diagonal lines for 
4-in-l slope, the three transverse lines at bl" (pot height), 
15" and 19' (length of subsequent and 1st year channels) 
from bottom of board, and the position of the handle. 


Photo by author: Copyright reserved. 
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obviates much use of the ladder — a highly unpopular adjunct in 
these parts — in the 5th year of tapping: formerly, a 5th year used 
frequently to be abandoned as impracticable, even on quite favour- 
able ground. 

(c) The Actual Tapping. 

"Inhere is little left to say here, as the coolie finds everything 
ready for his adze, fhe guide lines control channel direction and 
breadth, while the “ladder” sets the average pace of cutting for the 
season, rherc remains depth of channel and regularity of freshen- 
ings. For light tapping “not deeper than one inch” was long the 
rule, but of recent years a nuiximuin depth of \ inch has been 
strictly enforced. We are now giving our tappers the same ofticial 
“elbow room” in depth — a cpiarter of an inch — as we do in breadth. 
Between \ inch and 1 inch is allowed, anything shallower or deeper 
being condemned and punished, and (he men keep to this extra- 
ordinarily well. We help them by issuing an improved type of chan- 
nel gauge {painiana), accurately cut from sturdy sheet iron in place 
of the usual llimvy kerosene tin sheeting; — see Fig. 12. And, linally, 
we arm our Forest Guards and Mohan's rs with a “guard-sheet” — in 
vernacular — of all the things to look to when a tree is being tapped, 
graded in descending order of importance, and not forgetting the 
thick shavings that betray the slack tapper overtaking delayed fresh- 
enings. Fins guard-sheet is educating the executive and through 
them the laj^ping coolies to a far higher standard of work. 
Standardisation of apparatus. 

25. In the foregoing I have had occasion to mention various 
improvements in tools, notably in pattris^ scribes, lip pullers and 
channel gauges. Now resin work utilises over a dozen kinds cd: 
apparatus — implements, gauges, etc.-— most of which arc s}>ecialiscd; 
and in a region wdierc lohars anci inistris look askance at ruleis and 
reck not of such elementary precision instruments as set-squares and 
protractors, the desirability of maintaining ‘‘type” or .standard sets 
in every resin range seems obvious. We are getting down to this 
now. As an essential preliminary, every item in use has been care- 
fully scrutinised and tested repeatedly in the field so that all useful 
refinements can be incorporated. Adze heads, for example, are want- 
ed in two weights, one being a quarter seer heavier for cutting basal 
channels; while the handle has been indelibly marked oil at 5 inches. 
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inches (for siting lips) and io inches (minimum breadth of 
kurchan). Similarly, the scribe has now got a 4J inches length 
marked along both arms for channel interspace, which seems prefer- 
able to the common practice of guessing the interspace from the 
variable breadth of pattri boards. The lip-chisel, too, which in its 
crude, thick-bladed forms can cause severe cambial damage, has been 
given a much finer taper and wc arc experimenting hopefully with 
bent handles and slanting heads in order to ensure the necessary 
upward slope on basal lip cuts. Wc have, further, begun to, buy 
our own high-grade iron and get tools made under departmental 
supervision by approved artisans. Hitherto our rather haphazard 
arrangements have revealed more craft than craftmanship among 
local workmen, who have fre(|ucntly left the department with sub- 
standard, shori-service tools, and gatiges whose free-hand dimensions 
bore little relation to their intended use. Again, our new adze- 
heads are being stamped with the year of manufacture in an effort 
to discourage substitution: this seems the only resin ttM)l in much 
danger of finding itself |>crverted to agricultural uses. Finally, of 
a piece with this campaign, the clu^ap spring balances used in so 
many of our forest depots, and forniing the basis of our weighmeni 
system, are now being replaced by the less jx>rtable but much more 
trustworthy and enduring tnk or beam balance. 

Other recent developments. 

2(). Chief of these, just introduced in West Almora Division, is 
the leaving of pots on last year’s channels, in general on high-yield- 
ing (rnaldar) trees, in particular on basal and 5th year channels. 
See Fig. 11. Flowing basal channels, of course, are worst for 
increasing the fire-hazard,' while the 5th year channel has no raised 
lip to catch the resin falling from its dhoL It is too early yet to 
appraise results — and, indeed, a quantitative result would require 
special measures,— but the cost of the experiment is readily ascer- 
tained. Every pot, lid, nail and lip so left puts another two pics on 
the budget, or more than 12/- per 1,000. 

27. Another point being tested is whether leaving lips in basal 
channels will help protect the face from fire, a matter of great 
moment under existing conditions of no t-so-con trolled departmental 
burning (see Part II). After throwing soil on these lips, which the 
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tappers can easily do at jar safari, a considerable measure of immun- 
ity is hoped for. This procedure should prove cheaper than packing 
the face of basal channels with clay, an expedient tried in certain 
areas of notorious fire-hazard. The lips, of course, can always be 
recovered at a later stage. Trees in Figs, i and 9 show this basal 
lip. 

548. Finally, a homely touch. Last year all mates, forest 
moharrirs and subordinates in resin areas were supplied with haver- 
sacks, a much appreciated innovation and an investment that has, 
I consider, already earned sufficient dividends in efficiency to justify 
its continuance. These people can now trot round comfortably with 
a full complement of tools — also spare pottery — and Forest Guards 
in resin beats are required to carry, in addition to their kangi, .some 
nails, lips, lids and at least a couple of pots on their daily round. It 
is siurprising how often this peripatetic stock gets drawn upon: and, 
in my opinion, it increases not a little a man’s interest and sense of 
responsibility. 

{To be continued.) 

A DAY IN THE BLACK FOREST 

Bv C. J. V.w H.\i i JKN, 

A German lad put ihe idea of this visit into my head. We were 
fellow passengers on board a steamer from Harwich to Flushing. He 
had been hiking in England and was on his way home. I was on 
my way to (Tcnoa to (atch my steamer for India. We got into con- 
versation and in the course of it I mentioned that I was going down 
the Rhineland. This pleased him. He knew the country well and 
immediately .set to, telling me all the things I should not fail to .see. 
He finished up by strongly advising me to pay a visit to his beloved 
Black Forest. 

At Flushing we parted. He went his way. Mine took me 
through Amsterdam, Koln, Koblenz, Bingen and Frankfurt. Amid&t 
the beautiful orange and green decorations for Queen Wilhelmina’s 
40th Jubilee and the odours of Fau-de-Cologne, I forgot all about 
forests; and it was full ten days before I thought again of my German 
lad and his Black Forest. 

We wei'e then approaching Karlsruhe. We had just passed 
Mannheim and were running through the beautiful forest country 

B 
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known as the Odenwald. This brought him back to my mind and 
immediately 1 arrived in Karlsruhe I decided to see what I could do 
about this proposed visit o£ mine. 

A Herr Hug was the person I was told to see. He was out when 
I called but 1 was laken instead to his next in command — Herr Lei her, 
the **OberJorstrat." This gentleman knew no English but with the 
help of two of his assistants who knew something of it and my smat- 
tering of French, I told him who I was, explained to him that 1 was 
desirous of seeing the Black Forest and asked him to assist me in 
doing this. He readily consented and, alter consultation with his. 
assistants, decided that one of them — Herr Fritz Lamerdin, a Forstas- 
seur — should take me out for a day. 

And so the following morning at 8-‘jo. four days before Hitler 
made his famous Nuremburg speech — a speech which brought Europe 
to the brink of war- -we left the Haupt Bahnhof of Karlsruhe together 
to see what he could show nie in the short time at our disposal. Less 
than an hour later we detrained at Baden-Baden, after travelling for 
the most part through agricultural country with blocks of plantation 
forest interspersed here and there — a type of country common 
throughout this part of Germany. 

During this journey my companion gave me a description of the 
Black Forest and explained to me how exactly it was administered. 
Most of it lies in the Province of Baden, only a small jxirtion of it 
being in the adjoining Province of Wurtemberg. It is tailed “Black” 
because of the colour of its spruce and fir trees and for no other 
reason. It extends over half the Province but only one-third of it is 
actually covered by forest. Of the forest land, ty.b per cent, belongs 
to the Slate. /j 4 .y, per cent, is communal property and ^(S. i per cent, 
is private holding. 

The head of the Forest Department in Germany is the Reich- 
forstmeister, the |X)st at present being held by Minister Goering. The 
Head of the Department in the Province. of Baden is Herr Hug. He 
is known as the “Landesforstmelster.” He resides at Karlsruhe, the 
capital of tlie Province. Under him are ten “Oberforstrats” and they 
in turn have one hundred “Forsirats” under them. “Oberforstrats ’ 
and “Forstrats" correspond in rank to our conservators and district 
forest officers. Besides these, there are about fifty men who are 
known as “f’orstasseurs” and ten known as “Forstreferenders.” All 
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Forslasseur Fritz Lamerdin. A Porstwart at Mummel 
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these officers are University-trained men. At the Universiity they are 
not paid. As forstreferenders they are given stipends. It is only 
after they become forstasseurs that they draw pay. To corres|X)nd 
with our rangers, foresters and guards they have officers who are 
called revierforsters, forstwarts and waldhuters. 

At Baden-Baden we had to wait till 11-15 catch our bus 

which was to take us further on in our journey into the Black Forest. 
To while away the time till then, my companion took me around the 
town, showing me its sights. He took me up first to the castle, known 
as tile “Neueschloss,” once the residence of the rulers of the Province 
but now a public museum and its park a place of recreation. We 
stayed there for a few minutes, viewing different parts of the forest 
from its gardens. I 1 ien we descended into the Casino, a place which 
my companion admitted he sometimes visited as he found the play 
there so refreshing. My experience of such places has been the very 
opjKisite. And, lastly, we walked along the town's lovely promenade, 
but only for a short distance, as it was time by then for us to return. 
Buses, like trains and everything else in Germany, are perfectly orga- 
nised and punctuality is their most striking feature. 

We left Baden-Baden at 11-15 arrived at Mummel See 

exactly one hour later. It was the furthest we were to travel by 
bus on our journey that day. It was a delightful trip and cost us 
each only about two shillings each way. It look us up from almost 
sea level to an elevation of 1,034 metres. The road for the most part 
ran through beautiful forest country and as we ascended the change 
in vegetation was remarkable. From a mixture of species to begin 
with, WT gradually came down to only two predominating ones — 
spruce and fir. Pines, my friend explained, were generally absent 
above 400 metres, oaks after 700 metres and birches after 1,100 metres. 

Noticeable also was the variation in age-classes. One moment 
we were overlooking an almost mature crop where thinnings were 
being carried out. Another and we had before us a triangular or 
circular patch three or four acres in extent covered by growth ten or 
fifteen years old. A little later, and we had before us a strip barely 
a chain wide and alx)ut a furlong in length covered with young 
regeneration a couple of years old. And so it went on till we 
reached Mummel See, the felled areas getting less and less conspic- 
uous as we ascended. 
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It was soon evident to me as we went along that forestry here must 
be a much more seri()us business than in India. It is true they have 
not got the factors wc have to contend with. Malaria is unknown. 
They have beetles and bugs but 1 do not think they are anything 
like what we have to fight against. They are not troubled with rank, 
useless species. Yet they seem to give much more attention to their 
forests than we forest officers in India can ever think of doing. Mark- 
ings lor thinnings, I believe, have to be ins|>ected and approved by 
superior officers before fellings can be carried out. The selection 
of areas for final fellings ap}>ears to be quite a ticklish business and 
in deciding on it not only the regeneration on the ground but such 
matters as elevation, wind, etc., have to be taken into consideration. 
The growth of each and every tree is carefully watched. I saw no 
malformed or otherwise useless trees. Every one is treated as a 
valuable asset to be worth the time and money spent on it. 

It was luncJi time when we arrived at Muminel See and iny 
frietid suggested we call a hall here and refresh ourselves. I, of 
course, readily fell in with his 2>J'<>pnsal and we walked into the 
restaurant to find the place crowded wiiji 2>e(.)ple in spite of it being 
a week day. Unlike our forests in India, forests in Europe are gieai 
jdeasure resorts and people are induced to go out to them and enjoy 
the pleasures they alfoid. ‘Excellent roads are provided, restaurants 
arc ojiened in all convenient localities and very little, if any, restric- 
tion is placed on visitors' movements. The only one I heard of was 
that no lires are allowed within forest limits from February to 
October — a rather long fire season but apparently one which caused 
no inconvenience. People in Fascist countries do not grumble un- 
necessarily. Grumbling seems to be the pastime of democratic people. 

Tackling a rneilu card in Germany is always a big job. I can 
manage a French one and to some extent an Italian one, but a 
German one is beyond me. Here was a word taken at random by 
me from the card: 

^‘SCHLEMMERSCHN n TC HEN " 

Is it any wonder I find it so difficult? My friend, however, came to 
my rescue. FckkI is good and cheap in Germany and there is always 
pJeiiiy of it. After an excellent lunch in which, appropriately, game 
figured and which we washed down with a nice cool glass of German 
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beer, we started again on our journey which was to lerininaie at 
Hornisgrinde, tiie highest peak in the northern portion of the Black 
I crest, its elevation being i,i6h metres. 

We had to do this on foot along a well graded fool|>ath running 
through forest. Little exploitation was being done at this elevation, 
it being limited to an odd tree here and there. Regeneration work 
was confined to restocking gaps jnadc mostly by wind damage. As we 
walked along, we got talking about forest management and my 
companion explained to me how this was arranged in the different 
types of forest. Apparently in private forest there is very little 
interference by the Slate in their management, the landlords being 
allowed to do what they like provided their action in no way en- 
dangers the public good. (amimunal forests are more or less under 
the management oi State forest officers, but all the profits derived 
from them go to the concerned commune. I do not C|uite know how 
these forests fare in (Germany but I understand that in some parts 
of Switzerland and Italy their profits are so great that the concerned 
(ommunes or local bodies can carry on their administration without 
much further taxation. What a pity we have no such .system in, 
India, ft is true that only now are people becoming forest-minded 
enough to apjncciate the benefits forests bring with them, but I do 
think that one or two of our well managed municipalities or district 
boards should be encouraged to acquire forest land in their jurisdic- 
tions and work them on the lines done in Europe. T am sure, if 
they can really get down to this business properly', they will never 
regret the investment. State forests are lun much on the lines of 
our Indian forests but under very much more intensive supervision. 
Their object of management being mainly to meet the needs of the 
State, they do not waste time and energy in attempting to grow 
fancy timber or extraordinary sizes. And yet they make much more 
use of timber than we do. All the time I was in Germany, I do not 
remember having come acros.s a single metal telegraph or telephone 
post. Metal sleepers, too, are rarely seen. Except at .stations and 
a few other places, most of the sleepers I looked at were wooden. 
Why cannot India give its Forest Department a fair chance and make 
more use of homegrown timber instead of importing expensive metal 
substitutes, which, though they may last a little longer, have many 
disadvantage.s. 
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At Hornisgrinde, as at Mummel See, the place was crowded with 
visitors. Here also there was another restaurant at which a military 
band was in attendance. Two towers, erected to commemorate 
events of which I forgot lo make a note. aHorded those not averse to 
climbing thirty or forty feet an excellent view of the siurrounding 
country. There were large numbers of girls, some of them in national 
costume, amongst the visitors, and my young, handsome companion 
of twenty-seven in his brand-new uniform, donned for the first time 
that day, soon became an object of interest amongst them. He, how- 
ever, oblivious of their enticing glances, seemed more concerned 
about the bareness of Hornisgrinde peak; and lest I should leave 
the place under the impression that his department was responsible 
for it, made me listen to a lengthy explanation of the circumstances 
which caused it. 

And so we reached our journey's end. I'hc shadows were 
lengthening by then and it was; already time for us to begin our 
journey homewardsi. We walked hack to Mummel See by a route 
different to the one we came up by. Here, as there was still time 
for our bus, we settled down to a cup of coffee. We must have dallied 
longer than we intended over this coffee, for when we walked out to 
look for our bus, we found it had already gone. Our watches show^ed 
that we were just two minutes too late — one of the disadvantages of 
punctuality! " 

There was nothing else to do but wait for the next bus which 
was due half an hour later. It turned up to schedule and in an 
hour deposited us at the railway station of Baden-Baden just in time 
to catch a train leaving for Karlsruhe. Though the evenings were 
still long, it was dark by the time we got to Karlsruhe. My com- 
panion dined with my wife and myself at our hotel and stayed a 
while, chatting. Not as long as we would have wi.shed him to, how- 
ever. He had work to do on the morrow, he said, attending to 
timber sales. And so, when the time came for him to wish us “auf 
wiedersehen," I thanked him for his kindness to me and assured 
him that I would certainly come back (D.V.) as soon as I had the 
leave and money available. I shall then need no hiking lad to 
persuade me. It is a grand country and its people are one of th^* 
nicest I have come across, 
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SAL SLEEPERS 

It might interest some of your leaders, es|x;(ially those who 
are Forest Officers in charge of sal forests belonging to Stales or to 
Ciovernment, to view the sal sleeper trade from the angle of the 
Forest Lessee who docs his own selling and extraction. 

In the sal sleeper trade the selling of the sleepers is almost 
invariably done before the trees are even felled, in fact in many 
cases before the seller has secured a forest and this leads to many 
difficulties. It is not the fault of the Railway Board or of any 
individual Railway or Sleeper Group that this is the state of affairs, 
nor is it the fault of the Forest Owner. I'he Railways naturally 
want to be assured of a supply of sal .slee|>ers well ahead and they, 
therefore, for the most part, buy through one or mher of the Sleeper 
Groups. The Group collects the requirements of the Railways for, 
say, a year ahead and issues public lenders. It sometimes happens 
(though the Group (k)ntrollers try to prevent it) that the tenders 
are issued before the normal time that forest coujks are offered for 
sale or lease by the Forest Department and thus a supplier who may 
Old) have a very small coupe will often gamble on securing a lease 
of a larger one and will quote and may secure an order that he is 
unable to fulfil. Such case.s, liowever, are somewhat abnormal, so let 
us see what happens in the case of a supplier who has a forest, say, 
on lease, and who tenders and receives an order. Usually the 
tenders specify delivery over a year’s time, and in bulk the quantities 
of sleepers are, as a rule, fairly compatible with what a normal forest 
can supply. For instance, tenders may be called for 3,00,000 B.G., 
4.00,000 M.G. and 1,00,000 N.G., and il the Nupplier could get an 
order in these proportions he would not be in much difficulty over 
the supply. At least two conditions, however, prevent him getting 
such an order. One is that his forest is practically certain to be 
situated in an area where one size of sleeper is unsaleable except at 
a very low price. For instance, a supplier in Assam or Bengal will 
get a good price for M.G. and a small price for B.G., but a supplier, 
say, in the Central Provinces or Orissa can hardly sell M.G. but gets 
a good price for B.G, The second reason that can prevent the 
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supplier getting a representative order at reasonable rates is due to 
the tender system itself. Under this system a supplier cannot approach 
the Railway and offer the output of his forest with any hope of hav- 
ing his tender accepted. Owing to the situation of the buying Railway, 
freights and competition, he is not assured of receiving an order that 
bears much resemblance to his tender. For this reason he cannot 
very well make and keep stocks as he may not be able to sell them. 
For insitance, he may tender for, say, 10,000 B.G., 50,000 M.G. and 
10,000 N.G., representing roughly his normal forest output and find 
himself with an order for ^^,000 B.Ci. only. This is quite a usual 
happening. 

Having secured this order, the supplier sets out to make the 
supply. In practically all forest leases there are conditions to the 
effect that all marked trees must be felled and all trees fully converted. 
Now this particular supplier of ours only wants 3,000 B.(r. over a 
year but this does not suit the forest owner or forest officer ai all. 
The latter wants a certain number of marked trees felled and con- 
verted into any kind of sleepers that can be got out of the timber, 
sometimes irrespective of whether these sleepers will pass the Railway 
specification. Indeed, cases arc known where suppliers got into grave 
trouble with the Forest authorities for cutting, say, two slab sdeepers 
from a log instead of two sappy ones and one containing the heart- • 
all three being utterly useless for the Railway. 

We thus have arrived at the old problem of the irresistible force 
and the immovable object. Bringing it down to its simplest terms 
the supplier may have an order for one B.G. sleeper and the forest 
owner gives him a tree from wdiich to make it, the said tree being cap- 
able of producing, let us say, one N.G. This cripples the supplier 
who fails in his contract. If the tree is capable of producing, say, two 
good slteepers is feet x 10 inches x 6 inches and the supplier makes 
the one piece 9 feet x 10 inches x 5 inches that he wants the forest 
officer sees red. 

Thi« is the state of affairs that obtains to-day in many forests 
and the supplier finds himself trying to accomplish two completely 
opposing tasks; firstly, the completion of his order, and, secondly, the 
utilization of the timber he is given, to its (so-called) best advantage, 
and whichever one he succeeds in doing means almost certain failure 
in the other. 
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To remedy this, it would be advisable for the forest owners and 
officers to adopt a different outlook. It is quite impossible to expect 
the Railways to place orders for sal sleepers merely to fit into the 
easiest j>roduction that can be got from each forest, and it is. there- 
fore, up to forest owners to help suppliers by marking for them trees 
that will produce the sleepers required and waiting till the supplier 
gets another order for smaller sleepers before marking the bad and 
more or less useless trees. 

Of course, we all know what red tape is and the above suggestion 
will no doubt cause forest officers, especially Government ones, to 
jK)int out that under the Forest Rules of the Government they could 
not change their system and that their duty is to conserve the forests 
and see that they are not wastefully exploited. But are these rules 
so rigid? Must working plans or felling enumerations or tree mark* 
ing completely ignore Railway requirements which, after all, are 
the mainstay of sal forests? They do at present and tree felling in 
series or sequence according to the marking has become a fetish 
that has led to many failures in completing contracts and ultimate 
loss of forest revenue. The result is that the Railways are more and 
more inclined to take cast iron or steel sleepers. The raw material 
for these has not to be dug in parallel straight lines or in pits all 
neatly numl>ered and the Railway.s can rely on delivery of these 
sleepers. vSomebody will probably point to the various Forest Depart- 
ments who are working sal forests thenrselves and making a sucress 
of supply. But these depanment.s do not tender; a nicely balanced 
and proportionate order is given them in accordance with their own 
requirements and, in any case, if they fail they are not penalised like 
the ordinary supplier. Let them lender as other suppliers do and 
receive an unsuitable order and sec how they will succeed. 

It must not be imagined that there is any complaint here against 
any individual forest owner or officer. 

The system above described, however, where Railway and Forest 
interests clash, does seem to be in need of revision, so is it up to the 
Railway or the Forest Department or both to attempt the work? 


■SHOREA” 
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ECONOMIC EFFECTS OF DISFORESTMENT IN THE 
BOMBAY KONKAN 

By D. B. Sothers^ i.e.s. 

An analysis of the figures given in the Lund Revenue Adminis- 
tration Report of the Bombay Province for 1936-37 has given some 
interesting results for that part of the Province known as the Konkan. 
llie Konkan comprises the districts running from north to south 
of Thana, Kolaba, Ratnagiri and Kanara, with the Portuguese terri- 
tory of Goa lying between Kanara and Ratnagiri. The tract lies 
between the sea and the edge of the Western Ghats. The country 
is very hilly; spurs of high elevation leading from the main ghat 
system alternate with deepeut valle)s, rivers and spurs taking normally 
an eastwest direction. The climate is never cold, and from March 
to May in the interior valleys the heat is most oppressive. The 
rainfall is abundant and is concentrated almost entirely in the 
months of June — October. On the coast the raiiifall varies froin about 
70 inches in the north to luo inches in the south; on the hills inland 
from the sea this amount is considerably exceeded. 

Taking the forest settlement of each district as a unit it may 
be said that the situation in Thana is reasonably good. The settle- 
ment has not been perfect, but oji the whole the Forest Department 
has not much to complain almut. In Kolaba the situation is from 
fair to good in the northern end of the district, but in the south 
the reservation is patchy and very inadequate, and if, mainly in this 
area, a further quarter of a million acres had been included in 
forest the reservation would not have been excessive. In Kanara 
a very full reservation of forest has been made, but it must be noted 
that on the coastal belt much of this forest is termed minor forest 
and is opened to many privileges. Many thousands of acres are 
already bare laterite rock, and the pressure of an active population, 
ably supported by a privilege code under which the minor forest isi 
required to supply free grass and grazing, free dead leaf and green 
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leal manure, free firewood, free fencing and free material for agri- 
cultural instruments and for hutting, is visibly driving the edge of 
the forest proper back towards the hills and leaving behind an area, 
which, though forest in name, is practically unproductive. 

In Ratnagiri, however, veiy much worse things have hap|)ened, 
and these can best be explained by an extract taken verbatim from 
the Gazetteer published in 1880: 

“In 175b, when Fort Victoria was captured by the British most 
of the tributary ravines and w^ater-coursesi of the lower reaches of 
the Bankot creek were clothed with line teak. Curved teak logs 
known and highly prized as ‘Bankot knees’ were largely exported to 
Bombay, and it is probable that the ribs and framework of most of 
the fine old ships of the Indian Navy came from Bankot and its 
neighbourhood, (iradually all forest on the borders of the Savitri 
and Vashishti rivers was felled, usetl in shipbuilding on the creeks, 
or removed to the Bombay yards. At the same time, Arab traders 
W'ere carrying to Zanzibar the best timber along the Ratnagiri and 
Muchkundi rivers. The Marathas had large ship-building yards at 
Malvan and Vijaydurg. But while they consumed much fine timber, 
the rulers thought for the future and took steps to preserve the sup 
ply. The only valuable teak re.serve now left in the south Konkan, 
‘Bandh tivra’ in the Dapoli sub-division, and the Mhan, Dhamapur 
and Pendiir forests at Malvan were sowm by Kanhoji Angria about 
1680, and in all their territories his succcssorst stringently enforced 
forest conservancy. Half-way between Bankot and Rajapur, too far 
from Rajapur and with trade insufficient to attract the Arab ships, 
the lands along the south banks of the Shastri river and its tributary 
the Bav were covered with fine forest, mostly teak, much of it of a 
large size. About the beginning of the present century the district 
was richly wooded. This was mostly brushwood, but on the slopes 
and spurs of the Sahyadris, on the undulating red soil strip that runs 
midway between the Sahyadri range and the sea, and on the banks 
of many streams, rivers, and estuaries, there was abundance of ain, 
kinjaJ, and teak of no great size but hard and lasting, much valued 
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for ship-building. At this time the district was thinly peopled, and 
except round the hilL forts, cultivation was* scarcely possible. The 
Peshwa Bajirav, and, after the transfer of the district (1818), the 
British (Government imported and settled labourers; tillage gradually 
spread, fire and the axe cleared large tracts of dense scrub and even 
of fine timber, and areas nearly as large again were gradually laid 
bare to supply wood ashes to enrich the new fields. The Maratha 
Cfovcrrmient always cared for its trees and forests. Though allowed 
to supply their own wants, the people seem to have been prevented 
from selling or exporting timber. For some time the British Govern- 
ment maintained the old restrictions; but about 18519, 
gestion of the Gollector, Mr. Dunlop, the forests were, for the most 
part, placed at the disposal of the people. The land-holders, it was- 
thought, would regard the forests as among their best resc^urces, 
use them thriftly, and husband them with care. But with almost 
all the grant was considered a charter for unlicensed, unlimited, and 
unguarded wood-cutting, Fhe nearness, and the ease and cheapness 
of the sea carriage to Bombay tempted the f>eople to busy themselves 
in felling, cutting, and carrying limber. Untold quantities of 
Ratnagiri wood were, year after year, sent to Bombay. 'The forests 
on the south banks of the Shastri and Bav rivers had, until Mr. Dun- 
lop’s proclamation, stood almost uninjured. After the proclamation, 
the bnd-holders sold the standing limber as fast as they could find 
buyers., and fleets were built of the largest native craft. The result 
is that for the present the Ratnagiri forests are almost destroyed.” 

From the forest point of view Ratnagiri deserves a careful and 
thorough investigation. 

Unfortunately, no time was available for this, but from what 
could ht seen of the northern end of the district in one short day’s 
tour it can at any rate be said that the position lias not improved 
during the last 50 years. 

The effect that this disforestment has had on the economic life 
of the district is shown by the figures given in the following table; 



19391 DlSFORESTAflON 11^ 

tub BOMBAY KONKAli 

29 

MONEY FIGURES 

Rupees in lacs 




Thana 

Kolaba 

Ratnagiri 

Kanara 

Land revenue from occupied cultivated 





land. 

15-53 

16*65 

9*67 

9-61 

Forest revenue gross 

1297 

1*55 

•02 

15*60 

Ditto surplus 

S-fi9 

•23 

0-00 

7-41 

Return per acre per annum, land revenue 





-h forest Surplus divided by gross 
area (single rupees) 

Ml 

1*22 

•37 

•67 

Rough estimate of wages paid to local 
labour for forest exploitation 

30-()0 

4*50 

•C5 

25*00 

AREA FIGURES 

Aerts 

in thousands 


Gross area 

2,197 

1,386 

2,564 

2,527 

Forest area 

913 

329 

12 

2,064 

Cultivable & occupied 

978 

802 

1,813 

329 

Cultivable & unofjcupied 

11 

4 

1 

58 

Uncultivable 

158 

194 

704 

0*5 

Unassessed cultivable 

49 

17 

8 

50 

. populatiok 

In thoVHnndfi 




842 

628 

1,302 

417 


"riiesc figures, as they stand, arc open to some minor aiiicisms. 
Kanara is not s^trictl'y comparable with the otJier districts, for less than 
one third of itsi area lies below the ghat, and ii has not been found 
feasible to separate the figures for the below-ghat talukas from those 
of the alx)vc-ghat area. The revenue demand does not include 
figures for land on free tenure, lliese are .79 lacs for Thana, i.oG 
lacs for Kolaba, .9^^^ lacs for Ratnagiri and .05 lacs for Kanara. Again, 
some of the occupied land is classified as alienated and held on special 
terms. Such land foriiis 10.9 per cent, of the cultivated area in Thana, 
9.4 per cent, in Kolaba, 12.2 |x^r cent, in Ratnagiri and less than 
1 per cent, in Kanara, 

After allowing for these minor differences, the figures in the 
table are sufficiently .striking and may well be left to speak for 
themselves. 

If any comiiieni is made, it should be to draw attention to the 
figures given for uiicullivable land in Ratnagiri — 7,04,000 acres — and 
over one-fourth of the total area of the district. In rugged hill- 
country of the Konkan type there must, of necessity, be a proportion 
of rocky and precipitous areas which, e\cn if classified as forest, would 
still be unproductive. But there is no reason why the figures for 
Ratnagiri should exceed the generous allotment of 1,58,000 acres 
classified under this head in the Thana district. The balance of over 
half a million acres which mighi still have been productive is now 
practically useless land. Without a proper ins|>eciion, it would be 
incorrect to assert that tiiis land is dcvsert and that its ruin is prob- 
ably complete, but it is feared that when such an inspection is made, 
part of the area will, at any rate, qualify for such a description. 
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TIMBER PRICE LIST, NOVEMBER-DECMBER 1938 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
Common name. 

Species. 

Locality. 

Desori|>tion 

timber. 

1 

2 

3 

4 

Baing 

Tetramekenudifiora .. 

Assam 

Logs 

Benteak •• 

LagerMramriia lanceolata 

Bombay . . 

Squares 

*f •• 

tt • • 

Madras 

Logs 

Bijasal 

Pkrocarpus marsupium 

Bombay . . 

Logs 

H •• 

tt •• 

Madras 

Logs 

tt • * 

tt • • 

Bihar 

Logii 

M •• 

If •• 

Orissa . . ; 

Logs 

Blue pine . . 

#* •* 

Ohir 

M • • 

tt •• 

Oivit . . 

Deodar «« 

tt • • 

Dhupa 

Fir 

Qamari 

Pimf excelea • • 

Pinus longifoUa 

tt •* 

• ** , 4 * * 

Smntonia jloribunda . . 
Cedrus deodara , . 

^ » . 

Vokria %ndica 

Abieit ds Picea spp. 
Qmdina arborea 

N.W.F.P. i 
Punjab 

N.W.F.P. i 
Punjab 

U.P. .. ’ 

Bengal . . , 

tThelum 

Punjab 

Madras . . j 

Punjab . . ! 

Ofissa 

12'xl0*’x6' .. 
12'xl0'x6*' .. 
O'xlO^xS^ .. 
9'xl0"x6' .. 
9'x 10^X6',. 
Logs 

Logs 

O^xlO^xS" .. 
Logs 

9'x 10^X6' .. 
Logs 

Onrjan 

tt • • 

tt •• 

Dipisrooarpu^ spp. 

If • • 

If • • 

Andamans . . 
Assam 

Bengal 

Squares 

Squares 

Logs 

Haidu . . 

tt •• 

Adim cordifolia 

It • • 

Assam 

Bombay . . 

Squares 

1 Squares 

tt »* 

tt •• 

»» • • 

tt *• 

ff • • 

it •* 

*1 • • 

ff. • • 

C.P. 

Madras 

Bihar 

Orissa 

; Squares 

Logs 

Logs 

Hopea . • 

Inman 

Hopea paniflora .. 

Madras 

B. 6. Sleepers 

rosewood .. 

Dcdbergialaii folia 

Bombay . . 

Logs 

tt •• 

If •• 

ff •• 

»» • * 

c.?. 

Orissa 

Logs 

Logs 

tt •• 

tt * • 

Madras 

Logs 

M 

Kindal 

Xyliaxylocarpa 
Tefmin^iapankuhta .. 

Madras 

Madras 

B. G. Bleepers 
Logs 


Priow, 


6 

Es. 30-0-0 per ton in 
Calcutta. 

Rs. 3i*0-0 to 80-t)-0 per 
ton. 

Rb. 1.2-1 to 1-5-0 per 
c.ft, 

Rs. 48-0-0 to 84-0-0 per 
ton. 

Rs. 0-16-7 to 1-3-3 per 
c.ft. 

Rs. 0-12-0 to 1-0-0 per 
c ft 

Rs. 0-8-0 to 1-4-0 per 
c.ft. 

Rs. 4-7-0 per piece. 

Rs. 4-13-0 per piece. 

Rs. 1-12-0 per piece. 

Rs. 3-4-0 per sleeper. 


Rb. 3-15-0 per piece. 


Rs. 0-10-0 to 1-4-0 per 
c.ft. 

Rs. 60-0-0 per ton. 

Rs. 30-0-0 to 35-0-0 per 
ton. 

Rs, 02-8-0 per c.ft. 

Rs. 24-0-0 to 68-0-0 per 
ton. 

Rs, 0-13-0 per c.ft, 

Rs. 1-3-0 per c.ft. 

Rs. 0-8-0 per c.ft. 

Rs. 0-6-0 to 0-10-0 per 

o.fb. 

Es. 6-0-0 each. 

Rs. 52-0-0 to ICO-O-O per 
ton. 

Rs. 0-14-0 to 1 -20pero.ft. 

Rs. 0-12-0 to 1-4-0 per 
c.ft. 

Rs, 1-9-0 to 2-6-10 per 
c.ft. 

Rs, 6-0-0 each, 

Rs. 1-4-7 to 1-6*0 per c.ft. 
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Trade or 
common name. 

Species. 

Locality. 

Description 

of 

timber. 

Prices. 

1 

2 

3 

4 ! 

5 

Laurel 

Teminaliatomentoaa .. 

Bombay 

Logs 

Rs. 56*0-0 to 7 2*0*0 per ton 


*» 

C.P. 

: Squares 

Rs. 0*12*0 per c.ft. 



Bihar 

, Logs 

Rs. 0-6-0 to 0-8 0 per c.ft. 

• • 

»» • • 

Orissa 

; Logs 

Rs. 0*6*0 to 0*9*0 per c.ft. 

»» • • 

Mesua 

(1 • * 

Madras 

Logs 

Rs, 0*14*0 per o.ft. 

Meauaferrea 

Madras 

1 B. G. sleepers. . 

Rs. 6*0*0 each. 

Mulberry . . 

Morua alba 

Punjab 

Logs 

Rs. 1*10*6 to 4*10*6 per 

Padauk 

Pterocirpua dalbergioidea 

Andamans 

; Squares 

piece. 

Sal 

Shorearobuata 

Assam 

; Logs 

Rs. 31-4*0 to 76*0*0 per 
ton. 


ft • • 

ft 

B. G. sleepers 

Rs. 6-8*0 each. 




M. G. sleepers 

Rs. 2-9-3 each. 

>1 • * 

n 

Bengal 

Logs 

Rs. 20-0*0 to 76*0-0 per 
ton. 

»» * • 

fl • • 

Bihar 

Logs ' . . 

Rs.0-8-0 to 1*3*0 per c.ft. 

>1 • * 

♦ 1 • • 

ft 

B. G. sleepers 

Rs. 4-8*0 to 6*0*0 per 
sleeper. 

»» * • 

M 

ft 

M. G. sleepers 

! Rs. 1-10*0 per sleeper. 



C. P. 

; Logs 

j Rs. 1*2*0 to 1-4-0 per c.ft. 


»» • • 

Orissa 

. Logs 

i Rs. 0-8*0 to 1*4*0 per c.ft. 

»» • • 

»» • • 

U.l\ 

Logs 

Rs. 1-0-0 to 1*6*0 per c.ft. 

»» • • 

»» • * 


. M. G. sleepers 

j Rs. 2*4*0 to 2*8*0 per 
sleeper. 

»» • • 

! ** * * 


. B. G. sleepers 

1 Rs. 4*14*3 to 6*4*0 per 
sleeper. 

Sandalwood . . 

Santahm album 

Madras 

. Billets 

Rs, 306*0 0 to 639*0*0 
per ton. 

Sandan 

Ougeinia dalbergioidea .. 

C. P. 

. Logs 

Rs. 1-8-0 to 1*12*0 per 
c.ft. 

• • 

i> »• 

Bihar 

. : Logs 

Rs. 0-12-0 to 0-14 0 per 
c.fl. 

Rs. 0*8*0 to 1*0*0 per c.ft. 

9f • • 

»» • • 

I Orissa 

. Logs 

Semul 

Bombax malabaricum . . 

! Assam 

. I Logs 

Rs. 33*0*0 per ton in 
Calcutta. 

»» • • 

ft • • 

Bihar 

. Scantlings 

Rs. 1-0*0 per c.ft. 

»» • * 

ft • * 

Madras 

. Logs 


Sissoo 

Dalbergia aiaaoo 

Punjab 

. Logs 

1 

Rs. 0-11-10 to 1-7*0 per 
piece. 

»» • • 

\ ft 

V. P. 

. Logs 

Rs. 0-14*0 to 1*6*6 per c.ft. 

*1 • • 

tt * • 

Bengal 

. Logs 

Rs. 36-0*0 to 76*0*0 per 
ton. 

Sundri 

HeriHera spp. 

Bengal 

. Logs 

Rs. 20-0*0 to 26*0*0 per 
ton. 

Teak 

Tectona grandia 

»♦ • • 

Calcutta 

. Logs Ist class 


t* * * 

9f 

C. P. 

. Logs 2nd class 


»i • • 


. ; Logs 

R8.L4-3to2-Mlperc.ft. 

f$ « • 

tt •• 

ft 

, ; Squares 

Rs. 2*3*3 per c.ft. 

»$ • • 

tt • • 

Madras 

. 1 Logs 

Rs.LH-O to2*13-6pei c.ft. 

» •• 

>» •• 

Bombay 

. Logs 

Rs. 67*0*0 to 140-0*0 per 
ton. 

White dhuD . t 

tt • • 


. M.G. sleepers 

Rs. 3*14*0 each. 

Oaimium aupltyltium . . 

Andamans 

. Logs 

1 
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“IN PASSING” 

‘*Hey/’ said I suddenly to my Dearer Half, *‘What d'you make 
of this?” Listen — 


'Sheet-wdsh ing-plugs-soi l-pores/ 

“Eh?” said my D.H., looking up from her knitting. 

I repeated the live-word caption in a toneless staccato. 

The wife frowned. “What on earth are you reading now? A 
code book or the Launderer*s Gazetted” 

Smugly I waved the chaste cover of my November Indian Forester 
at her. 

“Oh, thatl” (the tone of it would have atrophied our Editor). 
“Really, you Forest Officers ...” she paused after an elaborate 
purl, “Say the sentence once more.” 

I complied. 

“It — if sounds rather like a lelegrain. Why don’t you accent 
the thing?” 

“I want you to.” 

“Oh, don’t be tirekonie. Who’s to know what ‘Sheet-washing 
plugs’ are? 1 bet my dhobi d<K‘sn’t’'^ — (bitterly) “he only uses 
boulders. And, anyway, wh> should they st)il one’s jx>res — washing 
shouldn’t do that . . . drat it, man, the thing doesn't make sense.” 

“Quite.'’ 

“ — it’s not even English.'* 

“I don’t suppose it’s meant to be,” I rejoined cautiously, “1 
suspect something, er, transpontine. The l.F. bristles with vernac- 
ular, you know.” 

“Well, if your great brain boggk.s at it, you have an obvious 
remedy.” 

“Namely?” 

“Write to the Editor about it.” 

Which, in* a way, is just what I have done. 
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EDITORIAL NOTES AND MISCELLANEA 

Forest Research Imtilute . — 

About 1,200 copies of the ‘‘Charts for the Design of Timber 
Beams/' prepared at the Forest Research Institute, have been distri- 
buted to engineers and forest oflicers throughout India and Burma. 
These charts have been very well received and requests for more 
copies are pouring in every day from all quarters, together with 
letters of appreciation. Extra copies can be supplied at 4 annas 
each. 

* * # 

Casuarma equisetifoUa poles from Madras are being tested at 
Dehra Dun as. to their suitability or otherwise for electric distribu- 
tion lines. 

# # # * 

Investigations on the utilization of bagasse (crushed sugar- 
cane) for the production of insulation and wall boards have been 
in progress at the Forest Research Institute since February last. 
Samples of insulation boards have been prepared, which, in general 
appearance, lightness (weight per square foot) and resistance to mois- 
ture, compare favourably wdth imported insulation boards. The ther- 
mal conductivity and sound absorption values of tliese samples also 
compare favourably wnth similar properties of foreign boards. The 
structural pmperlies of these boards — rigidity, nail-holding fx>wer 
etc. — are now being lesited. Experiments are also in train to make 
such bcxirds immune from termite attack and reasionably fire- 
retardant. 

m * * * 

Forest Survey Operations for the year 1937-38. — The Report of 
Forest Survey Operations for the year 1937-3S records the surveys 
carried out on scales of either one inch or half an inch to the mile 
'Fhree square miles of the Reserved Forests in the Peshawar Forest 
Division (North-West Frontier Province) had been surveyed from 
air photos in 1935-36 on a scale smaller than two inches to the mile. 
The boundaries of these were surveyed on the ground during the 
field season of 1937-38. In Cox's Bazar Forest Division (Bengal), 
c 
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i 46.«4 square miles of reserved forests were surveyed on the one- 
inch scale in the course of the normal topographical survey opera- 
tions. Similarly, in the Chittagong Division, 80.29 square miles 
were surveyed on the one-inch scale and 52.47 square miles on the 
half-inch scalte, while in the Panch Mahal Division (Bombay) 26,1 
square miles were also surveyed on the one-inch scale. Owing to 
the exact forest boundaries being still under reference, the area sur- 
veyed in 1956 ,-17 in N(^rth Garhwal Forest Division (United Provinces) 
still cannot yet be reported. 


# # ♦ * 

Sandalwood Oil for Britain. — ^The following is reproduced from 
the Times of India (London C^orrespondenl, November 10) <iated 
the i^th November 19^8: 

“More sandalwood oil is being used in Britain now by tnanu- 
facturers than ever before. In this connection, a representative ot 
a Bombay firm, dealing in sandalwood oil, has been here for some 
time to deal with the rapidly increasing demand. Arrangements 
are being made by this Bombay firm to open a London office early 
next year. This will mean a ready supply from stock instead of 
having to wait for (orisignments in the us)UaI way. 

“The reason for this increasing demand is that more and more 
manufacturers of soap and pefumcry are beginning to realis»e the 
superior virtues of this oil in preference to other oils. For instance, 
soaps made with sandalwood oil by a Bombay firm are favoured here. 

“Paris perfumers consume every year hundreds of thousands of 
pounds of oil, and of this the Bombay firm alone supplies about 
2,00,000 pounds yearly. ‘East Indian sandalwood oiF is preferred 
to oil* from other countries, and a good proportion of the trade in 
this comnuxlity is retained also by Australia. India‘.s contribution 
so far a>raes from Mysore State and frorn Bombay. Judging by the 
growing volume of trade in this commodity, it is obvious that India 
is making rapid strides tow-ards establishing a paying industry with 
a ready export market.*’ 

* # • • 


The International Timber Market .^ — ^It appears- from the 
Monthly Bulletin of C./.B., published by the Comit6 International 
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du Bois, ol Brussds, that the inlernaiioiial timber market at the 
beginning of September was characterized by the increasing turn- 
over between the exporters and the Western European buyers. I'he 
optimistic tendency was to he observed already at the middle of 
August upon the promising conclusion of the discussions between 
the members of the ETEC concerning the reduction in quotas for 
1938. The export quotas were reduced by ^20,000 standards, that 

is to say, the total quantity to be exported during 1938 was fixed 

at 3,1 (>5,000 standards. 

"J'lie Russian sales in Cheat Britain Jiavc attained more than 
90 per (cni. of the total destined for that market and exporters liave 

raised their prices by five shillings per standard. I’he prices of 

other shippers also showed a firmer tendency at tlie beginning of 
September. 

riie exports of the lndi\idual (ouniries were as follows, viz.: 

J«iy ‘93^ 


Country of origin 

Total 
exports 
in cubic 
metres 

Therkof exports of 

SAWN SOFTWOOD 
INCLI'DING BOX-BOARDS 

cubic metres 

standards 

Norway 

«o,8o4 

16.471 

3 - 5^*5 

Sweden 

455.048 

353-837 

75-736 

Finland 

1 ,086.260 

493-498 

105.629 

U.S.S.R. 

801.608 

486.374 

104.104 

Esthonia 

22.219 

10.271 

2.198 

Latvia 

136.080 

61.740 

LH .215 

Lithuania 

38.480 

10. 115 

2.165 

Poland 

237.404 

113,472 

24-345 

Czechoslovakia 

208.877 


6.961 

Austria (Germany) 

118.188 

44.261 

9-474 

Yugoslavia 

100,840 

47.101 

10.082 

Rumania 

174035 

103.158 

22.080 

Total 

3 - 399-843 

1.773.091 

379-514 
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Pyrethrum and Mosquitoes . — ^Tlie London Times reports that 
after a year’s work, Imperial Airways have developed a very satisfactory 
method of dealing with unwanted stowaways on their aeroplanes, 
through the aid of p}Tethrum. I’he stowaways are mosquitoes, parti- 
cularly the aedes egypti of the African west coast, which are a poten- 
tial menace as carriers of yellow fever. Pyrethrum is used with an 
atomizer which projecis a very fine mist from an apparatus rather like 
a small wireless set, smoking gently at the loud-speaker orifice and 
humming with a faint note like a far distant factory hcx)ter. The 
insecticide is absolutely non-inflammable and non-injurious to 
humans and animals as well as almost odourless. For mosquitoes, it 
produces first ecstasy in high nervous stimulation, then stupor and 
death. 

« « * * 

Without Comment . — The following appeared in a contemporary 
during October 1938: 

“Due to its expanding activities it is felt that the Madras Forest 
Department should be recognized and the Government has sanction, 
ed an additional Rs. 2,500 for the purpose.” 


CORRESPONDENCE 

TEAK ABNORMALITY 

Sir, 

Mr. Champion, in his interesting note “Teak abnormalities” 
refers to a variety of abnormal phyllotaxis in the leaves of teak (Indian 
Forester j Vol. LVII, No. 3, March 1931, pages 103 — 108). Mr. 
Champion’s observation.s, however, are restricted to abnormalities in 
seedlings. 

Our Department has taken up a very ambitious scheme of arti- 
ficial regeneration of teak and an annual area of at least 500 acres is 
annually planted up. I have been endeavouring to come acTOss a case 
of an abnormality in the several nurseries and plantations since the 
Ijast six years in vain. Recently, a plantation area in Malayattur 
(Cochin State) was given a final thinning so as to reduce the final crop 
to the standard number according to the quality class. Naturally, the 
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effect of the opening up of the canopy has resulted in the appearance 
of vigorous shoots from the stools of tlie tiees thinned and in one 
case from the same stump different shoots have developed with differ- 
ent phyllotaxis. 

The cabbage type mentioned by Mr. (Champion, where the devel- 
opment of the inicrnodes is disproportionately stnalli, is coninion 
enough and along with this type the stump under consideration has 
developed shoots which have: 

(1) binately whorled leaves: 

(2) normal leaves witli alternate spirally arranged leaves; 

( 3 ) opposite leaves alternating with a single leaf; and 

(4) normally developed shoots. 

This phenomenon of the development of shoots with different 
phyllotaxis has, naturally, to be taken to be induced more by external 
factors than due to any itihcrent cause such as origin of seed. Whether 
these forms will persist as such or are liable to a reversal to the normal 
in course of time remains to be watched. 

A description of the area where the growth occurs would, I be- 
lieve. help in suggesting any theories. 7'he plantation area in cpies- 
tion is situated along the banks of the Alwaye river (Periyar). 7’he 
ground is rather flat with a deep fertile soil of sandy loam. The 
growth here has always been rapid, though timber is found to be 
rather defective, being fluted and bottom-hollow, and the percentage 
of sapwocxl is also high. But for the periodical inundations to which 
the area is subject during fl.ood*‘ieasoiis, the suitability of the area 
for growing teak cannot be questioned. 

I am inclined to offer the following opinion as to the cause of 

this : 

The heredity cause which might be operating in the case of seed- 
lings cannot be taken for granted here. I think it is purely the abnor- 
mal development of a vegetative body in response to and to adjust 
to environments.. No doubt, it is a freak of nature but it is similar 
or comparable to the case of absence of thorns in certain cultivated 
garden plants while the same species growing naturally are well 
armed. 

The extremely favourable conditions prevalent in the locality 
coupled with the sudden admission of light have induced a burst of 
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shoots which in their attempt to adjust to the light may have devel- 
oped different phyllotaxis. It is also interesting to note that in the 
case of the shoot with alternate leaf-arrangement the shoot is seen to 
be visibly twisted. 

I am informing you of this observation for what it is worth. 

I may also mention here that abnormalities of the type men- 
tioned above, though not very common, are not rare in the area. 

S. VENKATESWARAN, b.a., i.f.s. (Diploma), 
Trichur: Assistant Conservator of Forests, 

Dated i^th October 1938. Cochin State, 


HOW TO PHOTOGRAPH TIGERS 

Sir, 

The following extract from one of the numerous requests made to 
me for assistance in the above pursuit may be of interest lo those 
who are unable to consult Mr. Champion on the subject: 

have had many occasions ai Indo-China, but, I am sorry to 
say, I lost the film of the tiger by underexposition, that 
will say by defect of experience, not by defect of light. 
Would it be possible for me to repeat the him of the 
tiger, if you can aid me? 

I know the difficulties. But the method applicated at Indo- 
China seemed to. me very practical : 

One kills a cerf or a buffle putting him in a convenient place 
after having prepared the machan — generally on the 
ground, not on a tree. 'Ehe bait is tied up very well, 
so that it cannot be taken away by the tiger. Each 
morning the bait is revised, but generally the tiger is 
not coming before the 3-4th day, when the fermenta- 
tion of the cadaver is already inten.sive. After his first 
visit he returns once or twice during the day. I think 
because he knows, that the fermentation of the bait 
does not allow to retard his visits long time.'’ 

It would be of interest to hear from enthusiasts in this country 
to what extent the above method meets with success. 

C. E. C. COX, I.F.S., 

Nagpur: Chief Conservator of Forests, 

pated i^th Novernber Qentrat Provinces c^nd J?er4r 
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LAUREL IS HARDY 

Sir, 

The article on Laurel wood in che November Indian forester 
has shattered one of my firmest convictions. I always thought I could 
remember correctly which was Laurel and which was Hardy from 
their figures, but now learn that it is most difficult to tell if Laurel 
has a figure or hasn’t. Further, I am surprised to discover on page 
that Laurel is Hardy, 

Is it no longer safe to say that if Laurel has a figure it is Laurel 
and if not it is Hardy? Or perhaps it is the other way round? 

‘^WORRIED FILM FAN.” 


EFFECT OF BURNING OF SLASH ON SOIL AND 
SUCCEEDING VEGETATION 

Sm, 

Your editorial note of February issue along with the interesting 
translation from the German of Professor Fabricius’s article on “The 
effect of ashes from forest fires u}x>n germination and the early de- 
velopment of plants” (on pages was read with care and 

interest. From comments made by you, it, however, appears that 
tw'o different as|>ecls of the problem have been confused together 
anti unnecessary premonition has lieen issued against the agelong 
practice of slash burning (hat is in vogue in different parts of the 
world. 

The fact is that effect of burning of slash on soil and succeed- 
ing vegetation is, on the face of it, different from the effect of ashes 
upon germination and early development of tree seedlings. As one 
is the cause and the other is the effect, .so two cannot be similar in 
nature. Therefore, any apprehension from the effect of slash burn- 
ing in our fore&ts is uncalled for and the F(Mest Officers engaged on 
regeneration works, particularly in conifer lorests, need have no 
dread from it or from the adverse effect of ashes. Even if it is true 
that ashes are detrimental to germination and early development of 
tree seedlings, it does not appear logical to discard the former for the 
sake of the latter. Just as applications of a tapper’s adze cannot be 
discarded because resin channels produced often give a grotesque 
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look to the forest under operation, similarly burning of slash can- 
not be discouraged because ashes produced have an adverse effect 
on the succeeding vegetation. 

In order to elucidate the points under discussion, two issues are 
discussed quite se|)arately in the following lines in the light of 
experience that has been gained in conifer forests of Kashmir with 
the hope that any misgiving created from the above translation of 
Professor Fabricius's article will disappear from the minds of your 
readers. 

(a) Effect of burning of slash oti soil and succeeding vegeta- 
tion , — liffecls of burning of slash, etc., may be summarised as under: 
(i) Fire, specially fierce one, kills outright all living organisms 
in the soil. 

It is just ]x)ssible that symbiotic population grows right 
away in the soil after burnings and at once takes com- 
plete }>ossession of it before a non-sym biotic one finds 
opportunity to enter into it; consequently, more fa- 
vourable conditions are produced in the soil for suc- 
ceeding vegetation. 

(it) It is also believed that with the reduction of protozoa, the 
^ictivity of nitrifying bacteria is increased which is res- 
ponsible for improvement of soil and everything that 
grows in it. 

(Hi) Undoubtedly severe fires kill right away all weed growth 
and thus offer better prospects for tree seedlings to 
grow and llourish there. 

(iv) Physically soil is improved and even heavy clayey soil be- 
comes friable and makes good tilth. 

It is probably not within the province of practical forest officers 
to go further into the details of changes that occur in forest soil after 
severe burning is done and give scientific interpretation of '‘why and 
how*' of the problem which surely falls within the realm of research 
oflijcers who must throw light on it after analysing the soil from 
burnt and unburnt areas. 

The experience in the field, however, has clearly shown us that 
the severer the fire from slash burning, the better are the results of 
sowing of deodar seed in beds devoid of ashes while the contrary is 
true where beds are covered with a thick layer of ashes. 
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In fact, most, magnificent deodar plantations referred to in the 
editorial note are the result of good burning where soil has been 
baked red like a brick after burning of heaps of debris collected in 
forests, after fellings are over. 

It is also admitted on all hands that most of the advance growth 
in our conifer forests that is now about 50 years old, is the outcome 
of fierce fires followed by fire conservancy that look place right after 
the good old days of incendiarism which was then rampant in this 
part of the country. 

Other instances of good effect of severe burning can cited 
in case of changes of successions that have panicularly been ob.scrxed 
so often in fir forests in this country where vast areas of fir have 
yielded place to kail after huge conflagration has taken place. 

Had the effect of slash burnings been otherwise than beneficial 
we would certainly have been without beautiful plantations and 
seedlings in ash beds in our regeneration areas. 

(h) Effect of nsJies 011 germhiafion and dex>elopme 7 it of tree 
seedlings. — 7 'here is no gainsaying the fact that effect of ashes where 
these arc accumulated in layers a few inches in thickness (as given 
in the article by Mr. Fabricius, page 140) upon germination and 
development of tree seedlings is quite adverse and more often than 
not accumulated ashes have proved detrimental to the very germina- 
tion of seed sown in ash beds. It is believed that forest officers in 
charge of conifer forests must have observed this in their day-to-day 
inspection of regeneration work. 71 ie writer’s own experience is 
that deodar sowings in ash beds have failed more than once where 
ashes have been left accumulated and seeds have been sown over 
them. 

As regards the scientific explanation of this failure the simple 
one is that just as seed does not germinate on a heap of manure so 
it does not germinate on a heap of ashes. For a seed to germinate 
and seedlings to develop properly there must be enough mineral 
constituents in the soil. It is, therefore, clear that seed does not grow 
in beds covered with thick layers of ashes for want of mineral con- 
stitxients but it does appear often on the periphery of these beds 
where ash is in thin layers and mixed with mineral soil as stated by 
Mr. S. L. KesselJ, Conservator of Forests, W. Australia, on page 445 
of July issue. 
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More than once we have observed, as already stated above, our 
ash beds full of excellent growth of deodar seedlings where ashes 
have been completely removed from them and red soil has been 
exposed before sowings are done. 

It has further been noticed in nature that where severe fires 
have occurred in our forests, no regeneration of any tree seedling 
takes place in the first two years due to accumulation of ashes and 
as soon as ashcsi are removed either by wind or washed away by 
rain, then regeneration of deodar or kail begins to take possession 
of the blanks made by fire. It is thus quite clear that if accumula- 
tion of ashes had no deleterious effect on soil and everything that 
grows on it then regeneration should have sprung up in the very 
first year of conflagration which is not the case. On the other hand, 
it is an admitted fact that ashes have a beneficial effect on the devel- 
opment of tree seedlings when applications of a dressing of ash f|re 
done in deodar plantations just as farmers do in their paddy field. 

The writer has obtained very good results from a dressing of 
ash in deodar nurseries where soil, due to excessive humus, had acid- 
ity and plants were suffering for want of potash and other alkaline- 
soluble material. 

In conclusion, it can be stated almost with certainty that 
Mr. Heikinheimo in his experiments “Effect of ashes upon germina- 
tion and development of tree seedlings” is quite right and one can- 
not doubt that of the sevei\ species examined by him, none was 
favoured any way by fresh ashes of the type resulting from a forest 
fire either in its germination or in early plant development. For 
our own experience in conifer forests is that sowings of any species 
on thick layers of ashes are never successful, consequently should 
not be tried in regeneration work. 

As regards effect of hurtling of slash on soil and succeeding vege- 
tation, it has been proved to the very hilt in our regeneration work 
that it ha,s a wonderful effect upon germination and development of 
tree seedlings and that seedlings grown in burot areas far surpass 
those raised even in nurseries in vigour, height, growth and even in 
colour. 

H. S. JAMWAL, 
Conservator of Forests, 
Jammu Forest Circle, 
Jammu-Tawi, 


Dfited and October 1938, 
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Note by tue Central Silviculturist 

Mr. Jamwal has recorded in the above article his experiences in 
respect of hill conifers, and for deodar in particular, of the effects 
of burning and of ash on the germination of seeds and the develop- 
ment of young crops, and he confirms once again the general expe- 
rience that burning is usually favourable to regeneration and in 
many cases almost essential for the successful formation of planta- 
tions. As far as general ex|>eriencc goes, there is little reason to 
believe that, on account of the indications given by Dr. Fabricius’s 
experiments, burning should be considered undesirable. There is 
ample experience to the contrary (with certain exceptions), and this 
is supported, for many types of forest, by definite results of com- 
parative experiments. The l)urning experiments in dry fuel forests, 
for example in Madras, results of which are rejKirted in the Madras 
Research Reports for 1935- 19^56 and 1936-1937, showed very definite 
benefit from burning on both the germination and height growth of 
dry forest species raised by direct sowing. 

Mr. Jamwal makes one interesting observation which at first 
sight would appear contrary to experience elsewhere. He claims 
that, provided that ashes are removed, the severer the burn the 
lietter, and that most magnificent deodar plantations are the result 
of gcKKl burning where the soil has been “baked red like a brick.” 
In teak plantation work it is common knowledge that where the 
burn has been exceptionally heavy and the soil has been baked red 
like a brick, neither teak nor weeds nor anything else except cer* 
tain mosses will grow, but in such cases as have been recorded, the 
ashes were not removed. This is also the case with deodar, where 
ashes hax>e not been removed. Jn the case of leak it has been cus- 
tomary to attribute the failure on these very severely burnt patches 
to the unsuitable physical condition of the hard-baked soil, but 
Mr. JamwaFs experience points to the other explanation (substan- 
tiated by Fabricius’s work) that it may be the excess of ash and not 
the baked condition of the soil that is responsible for the unfavour- 
able conditions. 

In order further to elucidate this matter of the relative effects 
of the burn itself as distinct from the ash, an ex|>eriment has been 
started this year in the experimental area at the Forest Research 
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Institute, in which four different treatments were compared^ 
namely : 

A. — Brushwood piled and burnt, and the ashes worked into 

the soil. 

B. — Burnt as above but ashes removed. 

C. — Not burnt, but ashes imported from B and worked into 

the soil. 

D. — Control, unburnt, no ash. 

The plots were replicated, and in each a ninnlKjr of different species 
were tried by direct sowing, transplanting and stunip-planting. It 
is too early to judge results yet, but it is ho^x^d that some interesting 
information may be gained. 

It is interesting to note that the good effects of a burn have, 
in the past, generally been attributed to the inanurial value of the 
ash. Coster, in his experiments in burning areas for planting teak,* 
showed 62 per cent, better height growth in the first year in burnt 
areas and finishes up by saying, “I'he cause of these big differences 
is sought in the manurial value of the plant ash. Roughly reckoned, 
about 90,000 kilograms of Lencarna dry matter was burnt per hec- 
tare, which gives a manure of about 1,440 kilograms of ash with a 
high percentage of potassium and phosphorus.’" Schmidtf in his 
work on the effect of burning forest soil on seedling development 
of pines showed that weak concentrations (0.4 per cent.) of wo<xi 
ash in water extract had a beneficial effect, but that stronger con 
centrations (i.fi per cent.) were harmful and damaged the rootlets 
In Fabricius’s ex{>erimcnts the wood ash was spread in a layer about 
1 to centimetres thick on the top of the soil in the pots and natu- 
rally provided a high a>ncentration of ash at the surface. The 
points which require to be determined under Indian conditions are: 

(1) Is ash, in small quantities, beneficial and, if so, what is 
the optimum concentration of ash? 

(«) At what concentration does ash begin to become definitely 
harmful ? 


REFERENCES 

* Dr, Ir, Ch. Coster : Burning on Areas to be planted with Teak. 
Tectona, XXV, 1932, pp. 71-~.95. 

tW. Schmidt: Burned Forest Soil and Seedling. Der Deutsche 
Forstwirt, 11(36): 189-190 (37): 193-194, 1929. 
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It is probable that these conditions differ for different species, e.g., 
Adina cordifolia and Siephcgyne pawifolia both germinate readily 
in beds of ash whereas other species {e.g., Terminalia myriocarpa) 
show a lesser degree of tolerance to it. They will also differ for 
different soil conditions. 

Tltc chief exception to the gciieraJi/aiion. made above, that a 
burn is beneficial in regeneration work, is in evergreen forest types, 
where experiments go to indicate that a burn, if not actively harmful, 
in no way bcnelits seedling growth in these forests. 


EFFECT OF ARSENIC COMPOUND ON GIRDLED TREES 

Sir, 

While searching old papers, I came across notes on an ex|x;ri- 
rnent carried out by me on the effect of Arsenic compound on girdled 
trees at I’ingrai, in the evergreen forests of the* l.akhimpur Divi- 
sion of Assam, during the rainy season (June-July) of 1920. Labour 
was expensive and scarce in those parts and we had to depend chiefly 
on the Nagas wdio visit the district in the cold weather in search of 
w'ork. It w'as realised even then that we must encourage tlie growth 
of the more valuable speties by getting rid of those that had no 
market. But the difficulty lay in finding money to fell the undesir- 
able species interfering with the better ones. 'Llie object of the ex- 
periment was to lind out if a sujjerficial cut treated with a poison 
could kill the tree. Atlas compound, a soda-arsenite solution, could 
be obtained from the dealers in those days at a cost of about Rs. 7 
per gallon. Five gallons of the solution wete obtained and cuts 
i inch to 3 incli deep and three inciics to six inches long were made 
round the trees intended to be killed. The depths of the cuts w as just 
enough to remove a layer of the sapwood and their height was about 
three feet to four feet from the ground level. A brush of jute fibre w^as 
made and the compound was rubl)ed with it on the cut surface of 
the bark and the sapw(K)d both above and below the cut. The 
apj>ended table shows the condition of the trees at subsequent 
insjxictions. Some of the solution w-as splashed on a thick carpet 
of Vatica tancecefolia seedlings and on some grass and they died 
within four days. 

Shillong: R. N. DE, i.f.s. 

Dated si^rd July 1938. 
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REVIEWS 

ANNUAL FOREST ADMINISTRATION REPORT OF THE 
BOMBAY PRESIDENCY, 1936-37, PART I 

The Ch)veiiiiTient’s I'orest area in H()nil)ay remained practically 
unchanged during ihe year i93h-37 at 12,998 square miles, d'lie 
area in charge of the F'orest Department is 10.741 scjuare miles of 
which 7,45f» square miles are listed as organised under various silvi- 
cultural systems. It is not clear, however, whether this represents 
the total area under sanctioned working plans. Judging from the 
fact that protection and grazing are included in the 30 ]>er cent, 
shown as not under silvicultural systems, probably the [:)ercenlage 
of the total which is under working plans is considerably larger 
than these figures indicate. 

Revenue fell by Rs. 4,38,345 to Rs, 47,71,682 in amiparison 
with Rs. 52,10,029 for i935-3l'>. Kxjjenditure also rose sligluly from 
Rs. 27,85,(178 to Rs. 28.07,104, giving a net decrease of Rs. 4,59,771. 
The surplus of Rs. 19,(14.580 still represented 41.2 per cent, of the 
gross revenue. 

Most of the work undertaken in connection with working- 
plans during the year seems to have been concentrated on revision 
of existing plans. It is satisfactory to note that in several cases 
opportunity was being taken at the time of revision to amalgamate 
several .separate plans for relatively small areas into one consolidated 
plan. This is a reform which is certainly much to be desired as the 
multiplicity of jdans wdtich has hitherto existed iu several divisions 
only tended to confusion. 

I he quantity of produce extracted, both timber and fuel, showed 
a small decrease from the previous year while sandalwood sales 
fell by Rs. 25,135, bamljoos liy Rs. 5,528 and miscellaneous minor 
produce by Rs. 12,084. Prices realised for timber and logs sold in 
Government dejxks were satisfactory as they ruled only a little 
lower than the purely speculative prices which had been obtained 
in the previous year. 


P 
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FOREST ADMINISTRATION REPORT OF COORG, 1937-38 

Workinir Flans . — ^^The working plan for the everg^reen forests 
by Mr. Van Haeften was sanctioned and will come into force from 
ist April next. It marks an important stage in the development of 
regulated forest management in Coorg. The working plan for the 
deciduous forests is now' in need of further revision in the light 
of knowledge gained since the plan was written. The decision to 
resume an active polic\ of forming sandal plantations within the 
reserved forests having necessitated alterations to the prescriptions 
of the working plan, which was recently prepared by Mr. Mitchell 
for the sandal tracts, its intnxluction has been delayed. With the 
completion of this very important plan, all the more important 
forests in C)<K>rg will have been brought under regulated manage- 
ment, All deviations from the presaiptions of these plans will, 
in future, be tx>ntrolled by the Inspector-General of F'orests to whom 
the control forms w^ill be snbmilted for check. 

Forest Protection . — Fhe total numl^er of forest offences during 
the year was the corresponding figure in the previous year 
W'as The fact that not a single case of theft of sandalw^ood 
occurred during the )ear sj^eaks very highly for the Forest Depart- 
ment’s. control over its, sandalwood operations. Unfavourable 
climatic conditions are responsilile for the less satisfactory fire record, 
the number of lires in the reserved forests increasing from seven, 
being acres in the j)re\ioiis vear. to 21, being i.Gio acres in the 
year under review. Similarly, in the unreserves, the area burnt 
increased from ^59, acres to ^5,358 acres. 

Despite the prolonged drought and consequent combustible state 
of deciduous forests, the jKjrcentage of .success was still as high as 
98 - 9 - 

Control measures to combat the s])ike disease were continued, 
the total number of sandal trees uprootc*<l or treated with Sodium 
arsenite or with Atlas .solution being 11,433 compared with i,o«8 
trees so treated in the previous year. Fresh outbreaks, involving 
so trees in all, were reported from thr^e localities hitherto immyne 
from spike, 
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Sifxrkuliure.’-~-CAh’dplcr III oi llie rc}x>ri deals with silviculture 
and while several pages are devoted to an account ' of artificial 
regeneraiioii in the deciduous forests and mention i& made of the 
attempts to supplement the natural regeneration of the evergreen 
forests hy artificial regeneration, tio information is vouchsafed as 
to the progress of the natural regeneration of the latter forests. It 
is not until (Jiapter VI is reached that one learns, that “the natural 
regeneration in this area (IJrti Ca)upe I) is splendkr’ and that the 
“gradual o|>ening created as a result of the slow process of dying 
of the trees appears to he the most suitable method for the develop- 
ment of natural regeneration of valuable species in tliese evergreen 
forests.” 

"I'his slow process of dying is the result of the frill girdling and 
poiisoning with a solution of Sodium arsenite of unwanted trees 
interfering with valuable species. 

As the justification for the exploitation of these evergreen 
forests rests on the ability of the management to secure adequate 
natural regeneration of the valuable species, the importance of these 
operations merits s-ome mention of their progress in Chapter III of 
the Report. Owing to the impossibility of obtaining natural re- 
generati<ju, tlie deciduous forests are treated under the system of 
clear felling followed by artificial regeneration of teak, in conjunc- 
tion with field crops. 

rhe metfuKl of dibbling teak seed at slake has been replaced 
f)y stump planting, the best date for whicli is stated to be between 
251I1 April and irpii May. This system will reduce weeding and 
consequently planting costs. The great importance of pre-monstK>n 
stump planting here lies in the retarding effect of the 7Y?g/, the field 
crop which the cultivators insist on grow'ing in the faungyas. 

Exploifafion . — Owdng to the difficulties of extraction in the 
evergreen forests no purchaser would consider buying the standing 
timber on the usual one-year contract. Hence it has been necessary 
to gram a longer-term contract and the fcrcsis are now' being worked 
out on a three-year contract, the contractor paying the Department 
royalty on the timber removed. 

In the deciduous forests, all felling, logging and extraction is 
(lone depart men tally and the total volume of timber so handled by 
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ili€ vStafi' during the year ainomued to cubic feet. Such work 

leaves the staff little linie to attend to its more legitimate duties. 

Financial Results , — The year was financially a very successful 
one — the surplus at Rs. 2,00,870 being Rs. 63,051 higher than that of 
the previous year and Rs. i7,(M)o alM>ve the average of the past five 
years. The gross revenue increased from Rs. 3,49,215 to Rs. 4,04,528 
— the main reasons being higher prices for and larger quantity of 
sandalwood marketed, the average side-price increasing from Rs. 760 
to Rs. 850 per ton, and the quantity sold being increased from J05 to 
154 tons. Expenditure was, on the other hand, lower. This was 
due to reduction in the cost of departmental timber operations and 
to less royalty paid on sandalwood temoved from the private tin* 
retleemed lands. Expenditure was Rs. 2,03,658 in the year under 
review as compared with Rs. 2,11.396 in 1936-37, the average ex 
peiiditure for the five years ending 1935-36 being Rs. 2.()3.55o. 

1 .. M. 


THE EIGHTEENTH ANNUAL REPORT OF THE FORESTRY 
COMMISSIONERS IN ENGLAND FOR THE YEAR 
ENDING 30TH SEPTEMBER 1937. 

LONDON : H, M. STATIONERY OFFICE. ' PRICE 7/- NET. 

This report gives an iniertsiing account of the work undertaken 
to give effect to ilie Governinent policy for the Special Areas in 
connexion with afforestation, flie .scheme proposed envisaged the 
acquisition of 100,000 acres of plaiuahle land, its afforestation and 
the formation of 500 forest workers’ hcldings in three years, lliis 
propos-al wasi regarded as an expciimcntal scheme which, if successful, 
would be followed liy a larger one covering 200,000 acres and 1,000 
holdings to be established in ten years. By the eqd of the year 
under review, 42,900 acres of planiablc land had been accjuired, 
divided in about equal proportions between the Northern Area 
(Durham, Tyneside, Hahwliisile and West Cumberland) and the 
South Wales Area. 

Nursery work- had to be considerably extended and a large new 
nursery was established at Tair Onen in the neighbourhood of Gardifl. 
At this nursery seventeen forest workers’ holdings wefe established. 

The report also records the fact that during the year the total 
ac<}uisitions for forestry purposes in the British Isles passed the on^ 
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million acre mark, the total at ihe end ol the year being 1,008,500 
acres- 

T he Cxmimission is now eng;aged in iiiaking a census of wotxi- 
lands in Great Britain, the last census having been made in ic)i{4. 

E. A. G. 


EXTRACTS 

WILD LIFE IN INDIA 

The Manchester Guardian, in its issue of 3 1st August 1938, published 
the following under the heading “The Empire’s Wild Life.” 

“Dr. Edward 'Jlioinjison, who is well acquainted wdth the Indian 
scene from many angles, lately gave warning that if steps are not 
taken to check indiscriminate hunting in India, the (ountry will 
some day be faced wdtb ‘empty jungles.' His feais are supported 
by an article which Lieutenant-Golonel G. H. Stockley contributes 
to the current number of tlie ‘journal of the Society for the Preserva- 
tion of the Flora of the Fjiipire.’ He speaks of areas in which 
certain sjiecies have been ‘completely wiped out’ among them many 
that, like the wild goal or the Sind ibex, 'do no harm whatever to 
crops or stock.’ One main cause of this extermination is the number 
of the unlicensed guns that are used. He mentions a village in the 
Himalayas where nine guns are licensed for crop protection hut 
where there are foity unlicensed, with the result that ‘deer and 
game birds have hc’cn entirely destroyed for miles around.’ riie 
small profit that can he made from meat or hides is incentive enough 
m send }K)ac:]iers travelling on lorries, even into the reserves. Some 
times this w’holesalc disturhance of the balance of nature has obvious 
ly disastrous resiults. 'Fhc shooting of bison and deer for the liides 
in the Eastern Ghats, for instance, has so deprived the tigers cd: their 
natural food that ‘the number of man-eaters and cattle-killers has 
increased to an alarming extent.’ There is clearly need for educa- 
tion and enactinents designed to remind the recrkless hunter that, as 
Mr. H. G. Maurice puts it in another article in the journal, if 
nature's mechanism has a link broken, ‘She will in the process of 
executing running repairs probably hit man on the head with a 
spanner.’ Fortunately the summoning of an international confer- 
ence on the preservation of wild life in the East may shortly result 
in the taking of measures of contrcil similar to those that are already 
beginning to sliow such gcx>d results in Africa.” 
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CONFERENCE OF FOREST OFFICERS OF BIHAR 

J'hc iollowing s{>eechcs were made at the Conference of forest 
Officers of Bihar which was held at Ranchi on loth September 1938: 

MR. OWDEN'S SPEECH 
“Hon’blk Primk Minister and Gkni i .emen, 

Before I mention the objects of calling this conference, 1 wish 
to express my pleasure and graiitude to the Hon’ble Prime Minister 
foi- condescending to spare so much of his valuable time to open this 
conference. I am quite sure that all officers of ibis Department feel 
the same about it. At the risk possibly of offending, however, J 
wish to take the advantage before I leave the Province to express 
my views which have been gained by five years of continuousi service 
a.s Conservator of Forests for this Province. 7 'hey are that this 
Department and what it stands for in the development of the country 
Jtas not as a rule received enough of tliat measure of consideration 
which it should have. I'he tendency to look u|x>n the Department 
purely as a revenue pnxlucer is not gtjod. 'Ehe old adage that it is 
unwise to kill the gcKxse that lays the golden egg applies very aptly 
to the Forest Depaitinent. Just as the g(M)se must lay golden eggs 
so also we must admit and do admit that our department must pay 
more and more revenue to fill the Government’s treasuries. But 
just as the goose to lay its purest and biggest golden eggs must l>e 
fed with the most suitable hKxl of which we have not the full ex|)eri- 
ence and just as even after we have found the most suitable IckkI 
we cannot expect an immediate return of golden egg's till the goose 
itself develops sufficienily, so also the Forest Department has to find 
out by research and exjierinteni what are the best foods or treatments 
and methods of obtaining and administering them wdtich will lead 
to its fuller development. 

In forest work, conditions are generally so varied that no one 
f<K)d or treatnieMl is applicable in all cases, hence the great import- 
ance of a conference of this sort, where the experiences of all can he 
pooled and pulled to pieces to iind out from them what is good and 
of general application and what only of particular applicability and 
why. Such conferences give a means of analysing many experiences 
which Forest Officers imbibe in their dayaa-da)' work in practical 
forestry. 1 hey serve also the very useful puipose of exercising requi- 
site check on ambitious theory. 1 hey give a more dependable line 
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of action to be followed in administering the foods and treatments 
which research shows to be advisable and possible theoretically. 

If we decide on a deliiiiie course of fo<Kl and treatment, the 
necessary funds for producing the desired effect must naturally be 
forthcoming if the goose or the Foresi I')e{)artmeni is to be properly 
developed. As with the goose, the Forest Department does not 
flourish on a glut one year and starvation the next, the g(K)se as it 
grows needs more and more to consume lo develop to its full; but 
it needs that in rhythmic: quantities, proportionate to its own develop- 
ment. So also for the proper development of this Department a 
fixed, not t(K> ambitious, progression of development is required as 
its l^st food. As it lays better and belter eggs it is wise to feed it 
more and more, (iive it the food and treatment which induce good 
laying, and in hard times it will be better able to live on its own 
resources. 

Some of these foods and treatment are: 

(i) Good roads and communications to transport its yield 
at lowest cost so that greater profit will come lo tlie 
Department and not lo.ss lo the |K)or (arter by dead bul- 
locks or to the purchaser by money paid for j)roducc 
purchased which, bec:;uise of lack of means of transport, 
he has had to leave in the foresi to rot. Develop methotls 
of exploitation and cheaper extraction by using the force 
of nature rather than by forcitig nature to do what it was 
never intended to do. Fhe bullock or buffalo was never 
intended by nature to drag timber over impassable roads 
whereas timber automatically floats downstream and inci- 
denlally improves in the floating. Such improvements 
in extraction will enable fuller utilization of prcxluce 
and so less difficulty and cost in regenerating our felled 
areas and later, in looking after their further development 
for even cleanings can then he useful. Incidentally also 
they render the lot of the Forest Officers, contractors, 
latxnir and everyone else easier and by their ameliorating 
effect result in all rouncl belter work, better returns and 
event ually reduced expenditure to the Department itself. 
With these improvements can be incUided the function- 
ing of gas producer plants and so further demand for 
charcoal from what is at present waste prtKliuc. 
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( 2 ) G(Kx1 quarters, to the Staff of all grades which ensure inti- 
mate and careful clieck of work and more work. A 
happier, healthier and iiiDre conienled Staff means greater 
control and so better application of funds available to 
essential need of young crops rather than waste on un- 
essentials which originate from lack of control resulting 
. from insufficient accomm«()dation fostering discontent and 
ill health. 

{^) Adequate funds to I(K>k after and care for the forests, which 
arc the pride of every Forest Officer^ by protection from 
tliat fiend, fire; care of the young stock at the right time 
without fear that funds will not be available if a Divi- 
sional Forest Officer sees that treatment is needed, creep- 
ers liave to be cut, thinnings and cleanings are es.sential 
for the better development of the stock on the ground. 
And Nature is so thankful for such aids that it returns 
the fruits of such atieniion a hundred-fold, not only I>y 
improvement of the crop itself but by its action on 
climate on much of the surrounding poor area. 

(.:{) Money spent on forest work goes .straight, to the {X)ckets 
of labour, the villagers who live in and around the fore&t. 
Jf plenty and regular work be available your villager’s 
attitude towards his forests will change. He grows to 
regard them, as he should, as his spring of added blessing, 
his friend in need to which he can alw^ays turn for a means 
of healthy life. 

(5) As the Hon'ble Minister knows well, any money spent in 
the forest is .sj>ent in the country and remains in the 
country to better it: for Nature never "returns evil for 
g(xxl. Vet, ahhougli she strives not to return evil for evil, 
man by his selfishness often makes her aim impossible. 

I’here is much more that I could say on thi.s subject but I do 
not wish to detain you too long, Sir. You are our Minister and I 
feel that you have the interests of the Department at heart, for it is 
a part and parcel of your Province on which you am and must 
depend. Realize its importance as we depict it and give us the sup- 
port and backing w^e need, Sir, to make ourselves a proud and 
profitai)le department of ycjur Govenimem, Give us the fcxxl — the 
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funds — we need ior full development as we indicate them to be ne- 
cessary and as our development indicates to he desiral)le and possible 
and I can assure you that not one rupee of wliat you spend will he 
wasted or fail to return its reward- -not only directly but through 
many indirect channels. As with the goose, direct money ret urns 
arc not alw'ays possible immediately but as we develop wn'th greater 
and greater care the funds bestowed upon us so will our revenue 
position improve. 

This will be cojisiderably enhanced by a strong policy of acquisi- 
tion of forests at present not under our conttol and subject to irregulai 
working. Bihar has 1.7 per cent, of its total area under controlled 
forest management where it should have 15 per cent. If wc act 
quickly we may be able to save jo per cent, and there is no lime to 
lose. 

1 have had it hinted to jne before now that our claim to greater 
expenditure on our forests as other provinces have dojie is not tenable 
because wc do not know the capital value of our forests. I do not 
know if this is a serious contention of (ioveinment but I think that, 
looking at the Forest Deijartmeni as a purely commercial concern, 
if wc s|x"nd five lakhs of rupees in a year and get a return of one 
lakh, i.e.y no per cent, on money spent in 12 months, the return on 
the investment is nothing but handsojuc. In fact, it might well l>e 
termed piditeering, especially if none is put back into the forest. 
God has given us a fcjrest juojjcrty such as it is and not told us what 
He paid for it. Is that any reason why we should not better it to 
our own advantage by investment of a little more. I submit, Sir. 
that we are failing in our stewardship if we fail to develop it to its 
best by whole-hearted support which includc.s the spending of a 
portion of the profits in its further improvement. In 1937-38 wc 
iiave paid a surplus of Rs. 1.31,783 and it might have been i| lakhs 
on an ex|xmditurc of Rs. 5,h9,i.^3, i.e., more than V3 per cent, on 
the investment. Is there any real rea.son, Sir, why at least r, per cent, 
extra or anything over 15 per cent, profit on working should not go 

back into the foaest as investment in your pi(>|>erty in one of the 

mainstays of your country which can grow to gteat importance? 

J am going on leave, .Sir, and I am being siucceeded 
by Mr. Sabharwal, an officer of considerable and long experience of 
Bihar. He may really be referred to as the father of our present 

policy of afforestation and saving of the remnants. He is still 
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interested and he will strive, and 1 know strive hard, to put the picture 
of the future as we of the Forest Department see it needs to be painted. 
He will need support. Sir, and I trust that your own and his firm 
aim will be to raise the available forest area controlled under nianage- 
mem of the Forest Department of the Province from its present 1.7 
per cent, to at least 10 per cent, for it is needed, as is tire rapidcst 
iiiiprovenicnt of all forests available also needed. This can only be 
achiieved by hard work and funds but it will iiave its reward in. 
better ('onditions, more employment and more revenue. Our main 
trouble is that so little of our work, requirements and the implication 
and indirect influence of our existence are properiy understood by 
those who control our destiny. In all my five yeans here, I have had 
only one of these controllers. Sir Maurice Hallett himself, inspect my 
forests to learn what we do and have to do. 

Fhis conference has been called, Sir, with a view^ to discussing 
some of the means to the end of devising some of the aids and treat- 
ments suitable for improvement which I have indicated to be desirable. 
The results of these discussions will, in due course, be brought specially 
to your notice and to the notice of Government and 1 hope that they 
will meet with the support we desire they should. 

With these words. Sir. I now request you to declare the conference 
open.’' 

PRIME MINISTER S SPEECH 
“Mr. Owiikn and Gentlemen, 

Yesterday, when our Revenue Secretary phoned to me iluit )ou 
were to meet at a conference to discoss the pioblems regarding the 
forests and requested me to attend the conference, I could not refuse 
his reejuest. You must be knowing that it always gives me extreme 
pleasure to come in contact with officers of the various departments 
of C^overnment because if I meet them they can contribute their view- 
points more intimately and I think, after hearing the speech of 
Mr. Owden, 1 have been justified in acceding to the request of the 
Revenue Secretary. These conferences serve a useful purpose in every 
department of Government and you must know that we are living 
in a time wlieii there is a great change in tlie conception of Govern- 
ment. Fhe Government has to deal with all the departments and the 
life of the people in the country. Every department of the Govern- 
ment has got some individual responsibility of the lives of the people 
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ai)d it is because of this that I think always that no depart inent of 
(iovernineni is such as not to deserve the fullest sympathy at the hands 
of those on whom the administration has been placed. It is because 
of this that these conferences arc of very great ini}>ortance. You, 
gentlemen, are meeting here to-day to discuss the problems of your 
department. By sitting round a table and exchanging views, you can 
come to a decision more easily than can be done iluough letters and 
corres|X)ndence. "Fherc was a time when, according to the layman, 
(lie forest was the haunt of wild l)easis and men looked upon the 
forest with an idea of tenor. Now \vc are living in an age of sc:icnce 
and people have come to realise that the forest also lias got a great 
purpose. It has got something to do with the clitnate of the country, 
it has something to do with the Hoods of the country and it is a .source 
of employment, to the people also. Of Chota Nagpur particularly 
forest is a vital part. I must confess that I do not know much about 
these forests but from what little 1 have learnt I know that we have 
not good foresils. It is very necessary that we should improve these 
forests. Forests, I think, are truly very valuable as has been explained 
])y Mr. Owden in his s|>6ech. I am sure that the Government will 
extend legitimate assistance to all those sclieines which the Depart- 
ment may evolve. Mr. Owden has done a good deal for the improve- 
ment of the foiests and 1 am sorry that he is going away. 
Mr. Sabharwal will be here and I hope he will follow his steps. Any 
schemes coming to Government will have the best attention of Govern- 
ment for our Government is anxious to support all sclieines that can 
he sliown to he for the gtMxI of the jjeople. Gertainly, gentlemen, 
you must expect that before Government gives its support to these 
schemes it should he convinced of tlieir soundness. 

I again congratulate you on the idea of the (onference. Here 
T hope you will discuss the matter amongst yourselves and you will 
come to (rovenuneiu with a certain decision and Ciovernmcni will 
not be sparing in its efforts to do all it can to improve the forests. 
With these few word^t- 1 open the conference.*' 

The Forest Officers then presented a silver salver to Mr. Owden 
as a token of their esteem for liis personality and his valuable services. 
Fhe Hon’ble Premier, handing over the tray to Mr. Owden, said: 

"I am certainly sorry to lose Mr. Owden. He is a man of ideas 
and within the .short period that he lias been in the post he has been 
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making demands for funds for the improvement of the forests. It 
a pleasure to read his letters and I always thought that for the 
improvement of forests the department must liave a man of ideas. 
Mr. Owden is going away from this Province and i hope Mr. Sabharwal 
will carry out the ideas he has given to this Department in contour 
trenching schemes and Cyovernment is anxiously waiting to learn the 
results for which I hope you will all try.” 


^DEMONS THAT THREATEN CIVILIZATION” 
DEFORESTATION AND SOIL EROSION 

NEED OF FUNDS 

Presidential Address at the Central Irrigation Board Meeting 

“Deforestation and soil erosion not only intensify floods and 
reduce the cold weather discharges of o,ur surplus streams 
but they threaten our subsoil water supply and they im- 
poverish the soil and reduce the output of agriculture. In 
fact, these two demons threaten the, very basis of civiliza- 
tion and of human life itself and it is high time that Gov- 
ernments cotnbined in concerted defence measures.” 

This remarkable statejment occurs in the Presidential address 
delivered by Mr. M. R. Richardson, c.i.t:., at the ninth annual meet- 
ing of the (Central Board of Irrigation, recently held in Delhi. 

“The longer these are delayed,” continues Mr. M. R. Richardson, 
“the 'more expensive will be the remedies and the more prolonged tlic 
period of recovery and of avoidable human poverty and want. A 
successful defence is of more vital interest to the generations that will 
follow us, but the initial responsibility is ours. The uninformed 
layman — and even minivers of Government who are, at any rate, 
partially informed laymen — ^is often almost oblivious of the disastrous 
reisults which follow from neglect of forests and ignoring of the 
problems of erosion. When asked to provide funds, he says *give 
me your proofs.* Unfortunately, local proofs cannot be given till the 
damage is w serious and widespread as to be difficult of remedy. 
Histoiy affords many proofi. For example, Mesopotamia, China and 
'America*’* 
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“America is now fully alive to the disaster which threatens her 
and has even formed a sj>ecial deparimeni of engineers to deal with 
erosion while her forests are accively fighting deforestation. 

“There are many indications that in parts of India conditions are, 
at least, as bad and, sometimes, worse than they are in America. 
For instance, the Ganges carries to the sea eight times the quantity 
of silt carried by the Mississippi and that from a catchment area less 
than one-third the size. 

“It is not without siignificance that the liighest recorded fimnl in 
the Ganges occurred in 1924 and tliat the lowest recended winter 
discharge occurred in 1929. We have records of ilie Ganges for ovei 
100 years and this |:>erind is long enough to exclude all seasonal 
cycles.” 


AMERICAN RKSKARCH 

“American research has found that during the years 19^55 to 1937 
the rate of run-off from completely denuded land, such as is only 
too common on the banks of some of our rivers, such as the Jumna 
and the (diambal, isi twenty times greater than it is from preserved 
forests. During one month of the flood season in southern California 
a watershed, which luid been burnt out four years previously, was 
denuded of iscj.ooo cubic: yards of toj)-s(’il or a depth of 1.4 inches 
per square mile. On a similar watershed, Inirnt out 19 years previous- 
ly, the denudation rate was only one-tenth of this, while in a watershed 
fully pi'otected for the last fifty years the same rainfall only gave a 
denudation rate of one-ihiriieth of this. 

The fertility of the soil lies in its top crust and the removal of 1.5 
inches of the surface soil amounts almost to a disaster. The unproduc- 
tiveness of newly exposed sub-soil is w'ell known and one might almost 
siiy that once the surface has been destroyed fertility has gone for ever 
as far a$i the present generatioji is concerned. It seems to me quite 
reasonablle to suppose that one of the most important factors contri- 
buting to the low crop yield in India is erosion by wind due to the 
absence of wind-breaks. 1 he small amount of study that I have 
been able to give to this important subject has revealed to me the 
amazing amount of AmeHtan literature available on the subject — ii\ 
itself a proof of the impt)rtance attached to it,” 
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LORD L 1 NL 1 THCX>W\S RECOMMENDATION 

rhe Central Board oMrrigation, said Mr. Richardson, was first 
constituted in 1927, as a panel of alJ the Provincial Chief Engineers 
of irrigation with the Consulting Engineers to the Government of 
India on which the (>entral or the Provincial Governments would 
be entitled to call for exaniinatton of a particular project or for 
report on any specific technical question on which advice was required. 
Two years later, the Royal Agricultural CJoimnission under the chair- 
manship of Lord Linlithgow recommended that a Central Bureau 
t>f Irrigation sliould be created, the main functions of which would 
be to establish and maintain a library of Irrigation publications and 
to act as a clearing house of information. 

This proposal was subsequently amplified and, as a result, the 
panel was transformed into an active committee meeting at regular 
intervals with a full-time Secretary in charge of its office, library and 
information bureau. The Board has provided opportunities for the 
free exchange of information and experience on irrigation and allied 
subjects not only between Provincial Irrigation officers but also the 
officers of other departments. In previous years^ we have been glad to 
w^elconie Agricultural offiters at our meetings when matters of common 
interest have been under discussion and Dr. Burns, Agricultural 
Expert, Imperial Council^ of Agricultural Research, is expected to 
attend our meeting this year. We also will have the help of 
Dr. Gorrie, i.f.s., in discussing the effects of deforestation. 

fiftb:en major problems 

The Board serves a Uvseful purpose in assuring continuity of effort. 
I find that of the seven major questions considered at the meeting of 
the Board, no less than six are still under coasideration. This is 
clear evidence of the difficulty of the subjects and, in the absence of 
a body such as this it is probable that they would not have received 
continued attention and almost certain that our present knowledge 
w'ould have been very' inferior to what it is. 

We are greatly indebted to the engineers and research workers 
of the Punjab for the fact that the design of weirs on sand no longer 
figures on our agenda. For the future, the design of such weirs Will 
not be a matter for speculation as it has been in the past and 
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be assured that new works will nol be liable to fail wilhoui warning 
as they have done on not a few^ occasions previously. 

For the consideration of this meeting there are no less than fifteen 
major problems and it is almost certain that the great majority of 
them will be under discussion for some years to come. 

Your Research Committee met informally at Lahore in February 
this year and there was, of course, the usual annual monsoon meeting 
in Simla. Your Research Committee has recommended that the cold 
weather meeting should now be regarded as an established convention. 
'LJiis proposal wdll be pul before the Board lor consideration in the 
course of our proceedings. In my capacity as President, I attended 
both the meetings and though I ant not a research officer I can say 
with the utmost confidence that I learnt much on each occasion 

The question of Central Research will once more come to your 
attention and a propo.sal framed I>y your Research Committee will 
lie put before you. You will he glad to hear that the Government 
of India have decided that the station at Kliadakvasla .shall be con- 
tinued for another five years. 

One of the most difficult subjects you w'ill have to consider is the 
elfects of deforestation on irrigation projects. The nomenclature is 
noi satisfactory, omitting, as it does, all reference to erosion and to 
its effects on agriculture. 

You will see from the secretary’s report and Inidget* said 
Mr. Richardson, that the Board’s funds are only just sufficient to 
inainiain our office as at present constituted but wc are greatly handi- 
capped and there is a large amount of u.seful work which remains 
undone on account of lack of funds. 

I have every hope that in due (ourse as the Provincial Govern- 
ments realise the value of our efforisi, they will sec their way to in- 
crease the present small contributions they make. 

I’he latest Government of India rejxiri on Irrigation says that 
in iQSS-sfi the value of cix>ps grown under Slate Irrigation Works in 
British India alone amounted to lofi crores of rupees. The funds 
available annually to the Board are only half a lakh of rupees. 

That Governmentsi recognise the economic importance of irriga- 
tion to India to-day is dear from the number of new projects under 
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construction or under consideration and 1 feel certain that this activ- 
ity will cxmtinue in the future at an iiKTcasing sjjeed. The Provin- 
cial Governments are fully aware of the need for development of the 
natural resources oi their areas and are keen to use these to l>est 
advantage, lliey are ready to admit the need of staff for construc- 
tion but they are not so ready to adinit the need of efficient main- 
tenance. 

In the older days with smaller |:w)pulations and less pressure on 
the land and less desire for iniprovement in material conditions, one 
might be content with the standard represented by a rabi duty of 
150 acTes per msec. The present standard is much higher and if it is 
not maintained and improved, the results will soon be evident in 
great discontent. 

But really efficient maintenance requires an adequate number of 
comjyetent engineers and it will not be possible to secure these engi- 
neers unless the rates f)f pay and conditions of service offered are 
commensurate with those obtainable by men in other walks of life. 

In fact, they should be better, for the life of an Irrigation 
officer is hard. 

His touring is more prolonged and expensive than that of officers 
in other branches. He is separated from his family for longer periods 
of time and he is faced With many difficulties in providing adequate 
education for his children. The same state of affairs applies to 
Irrigation officials of all grades but it has not hitherto received the 
attention it deserves. 

In conclusion, I wish to place on record my appreciation of the 
industry and able work of Mr. Gibling and his staff. This is the 
last Board Meeting for which we shall have the benefit of Mr. Gibling s 
service and we trust he will take away with him happy memories of 
four years’ strenuous work as Secretary and that he will enjoy the 
leave he has well earned . — fndian Informntion Setne.s, 15th Novem- 
ber ipjjS. 
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The following information in taken from the aeconntH relating to the Sea-horve Trade af\d 
XfmgaHon of BriiUh Min for , September 1938 : 


IMPORTS 




MONTH OF OCTOBKK 



ARTI('l,BK 

Quantity ((’ubk- 

Toss) 

VUltjk (Rupees) 


1936 

1937 

... 

1938 

1936 

1937 ; 

1938 

Wood anh TrMBKK 
Teakwoo<l~ 

Siam 


r»9 

32 


10,187 . 

5,030 

French Indo-Ohina 

42 


148 

5,012 


17,612 

Hnrma 


U,8<H> 

15,548 


18,32,a51 

l9,9:».Hn 

.lava 



10 



1.094 

Other oonntriea 


.*>8 

10 


9.944 

1,695 

Total 

42 

14,917 

15,748 

5,042 

18, .52, 982 

20,18,242 

Othct than Teak— 
Softwoods 

2,126 

2.047 

1,078 

1,30,973 

2.11,726 

.)9,537 

Match wondw 

648 

780 

6)7 

38.29(.) 

48,035 

40,780 

ITiiHIjecified (value) 




27,423 

2,74,050 

2.68.664 

Firewood 

28 

28 

.55 

414 

420 

478 

SandalwcKwl 

47 

20 

s 

13,799 

10,071 

1,920 

Total value 


” 


2,10,899 

5,44,302 

3, 71, .369 

Total value of Wood 
and Timber 


! j 

i 


2,15,941 

23,97.284 

2;l.89,6lJ 

Manufactures of Wood 
and Timber - 
Furniture and eabi* 
netware 

Sleepers of wo<k1 


i 

No d 
128 

ita 

27 

Nr 

» data 

12,t>24 

1 9.750 

Ply wood 

192 


461 

49..545 

46,681 

1,02,547 

Other uiannfaetures of 
wood (value) 




1,21,212 

1.26,5(i5 

1,82,484 

Total value of Manu- 
factures of Wood 
and Timber other 
than Furniture and 
Cabinetware 




1,70,757 

1,85,270 

2,94,781 

OMhw Products of Wood 
and Timber — 

Wood pulp (cwt.) 

16,404 

15,320 

13»598 

1,01,454 


H 
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KMHrnTS 



MONTH OF (K^TOHER 



;\KTIOLES 

■ ■ 





QlUNTITy (UTTMIC TONS) 

Value (Rxtpeeb) 


]il3« 1937 

1938 

1930 

1937 

1938 

Wood and Timbkr 

1 ■ - ■ 
i ■ 





Teftkwood— 

To United Kingdom 

3,752 i 40 

35 

7.79J0C 

5,000 

' 4,344 

„ Gwmany 

740 ! 


1,75.867 


,, Iraq 

30 ! 1 

7 

4,936 

130 

2,077 

,, Oyloii 

fi2 1 


13,624 


44 

„ Union of South 
Africa 

370 ; 


1,15.259 



„ PortuguPfto East 
Africa 

131 1 


22,051 

. . 


United States of 

America 

! 




M Other countries 

592 I 06 

_ 

234 

1,41.755 

20.522 

94.200 

Total . . 

5,877 i 107 

276 

12,52,598 

25,652 

1.00.671 

Teak keys (ionn) . . 

355 


49.393 



Hardwofuls other than 
teak 

159 


10,050 

1.480 


Unspecified (value) 



09,156 

03.325 

30.308 

Firewood 

. 





Total value 



1,. 34.899 

04.805 

30,368 

Sandalwood — 

T o U n ited K i us dora 

i 


60(» 



M Japan 

15 10 

’* 20 

39,828 

10 , lot; 

20.0tt(» 

,, United States of 
America 

4 64 

120. 

2,30t) 

04,000 

1,20,080 

„ Other countrieR 

13 23 

20 

14,6^5 

20,020 

25,127 

Total 

32 . 97 

1 366 

57.353 

94,720 

1,65,207 

Total value of Wood 
and Timber 



14,44,850 

1,85,177 

2,96.240 

ManufactureH of W ood 
and Timber other 
than Furniture and 
Uabinetware (value) 

! 

^ 1 

1 .. j '• 


1 

15,987 

41,609 

i 

1 44.829 

Other ProduetB of 
Wood and Timber 

i 

No data 

1 ' 

1 ■. 

] 

u 

data 

1 

!■ 
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DOMESTIC OCCURRENCES 

Death. — H. G. Billson, c.i.i:., i r.s. (retired), died <)n ii/th October 
19‘58. He passed out of Coopers Hill in 189^^, and retired as Chief 
Camservator of Forests. United Proviiues. on the :;8ih November 19^6. 
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All-India Conference for the Preservation of Wild Life. 
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FOREST DEVELOPMENT 

In a recent Travancore Supplement, the Statesman published 
a review of the forest resources of Travancore State written by 
Mr. S. Karnesam, Director of Development, Travancore. 

Mr. Kamesani’s main thesis is the superiority for many purposes 
of treated timbers of miscellaneous species over teak, steel and rein- 
forced concrete. He also urges that timber of all sorts “used as a 
basic raw material, or as a starting point for being processed either 
chemically or mechanically” has potentialities so great that very 
few other raw materials can compete with it. Another statement 
made by the author of this review is that “the present drive of the 
Development Department is, therefore, not merely to substitute 
imported steel and cxnnent with treated non-teak and non-blackwood 
timbers but to find l>etter substitutes which are cheaper and superior 
to teak both as regards aesthetic and technical qualities. If the 
planned and systematic substitution of local ‘non durable’ timbers 
for teak, steel and reinforced concrete is worked to its logical con- 
clusion, it is cxjKCted to create a balance of trade in favour of the 
State of at least Rs. 10,00,000.” 

Mr. Kamesam is undoubtedly an enthusiast for his subject: a 
subject which is of deep interest to every forest officer and especially 
to those who are engaged in research work connected with the pro- 
duction and utilization of timber in this country. Undoubtedly 
there are considerable potential itie.s for increased and improved 
production of timber from the extensive forest areas of India. 
Travancore State is also specially fortunate in possessing a climate 
well suited to the production of timbers of the highest class; and 
still more fortunate in the fact that the State has retained extensive 
areas of natural forest. I'he conversion of these natural forests, 
by scientific management, to a condition of maximum production 
will be a far simpler and more economic matter than would be the 

A 
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case had afforestation to be started ah initio on barren or denuded 
lands. The opportunity for development of India’s forests undoubt- 
edly exists. I’he prospects are rosy. The benefits, which India 
as a whole may hope to obtain, from concentrated and “planned 
development of the, iX)tential reservoirs of valuable raw materials in 
her forests, are great. Such benefits cannot but be of great value 
to the economic welfare of the people. 

Unfortunately, however, enthusiasm alone cannot produce true 
and lasting prosperity. Discretion and knowledge must build strong 
foundations upon which enthusiasm can raise its paradisial palaces 
for the peoples of India. It behoves us, therefore, as the mouthpiece 
of organised forestry in this country, to sound a note of warning and 
to urge most strongly that those upon whose shoulders rests the ulti- 
mate responsibility for the future welfare of the peoples of this 
country, shall not forget the old adage that all is not gold that 
glitters. We do tins in no carping spirit. We admire Mr. 
Kamesara’s enthusiasm and wish him every success in his numerous 
and bold projects. No good can come, however, from, ignoring facts 
which are founded on much laborious scientific research, as well as 
upon the accumulated knowledge, gained through more than half 
a century of practical experience and carefully recorded in the Indian 
Forester and other publications by several generations of forest 
officers, who have been acknowledged throughout the world as leaders 
in their profession. 

Mr. Kamesam says that "in the light of modern scientific data, 
it is clear that teak is a very poor furniture wood.” We have no 
hesitation whatsoever in saying that this statement, as it stands, is 
totally and absolutely incorrect. Teak, except in appearance, ranks 
as one of the world’s best furniture woods on account of its "steadi- 
ness” (that is to say, its low co efficient of expansion and contraction) 
and its durability. There are no "modern scientific data” to support 
a contrary opinion. We could have agreed with Mr. Kamesam had 
he said that other woods may be more decorative. But for general 
utility furniture there are very few woods which can be classed with 
teak, and, if a proper selection is made, some teak can be extremely 
beautiful. Teak is, and will always remain, one of the world’s finest 
timbers for a very large variety of purposes. 
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Mr. Kamesam proposes to release half a million aibic feet of 
teak and blarkwocxi for profitable sale in British India, by bringing 
into use in the State “porous and rapidly perishable timbers” aftei; 
these have been treated with preservatives under pressure. “The 
Public Works Department has,” he says, “been employing teak for 
several purposes where the use of other better timbers are not merely 
indicated but are considerably cheaper.” In utilising existing stands 
of timber, cost is usually primarily dependent upon charges for* 
transport and it may be questionable whether timbers of other species, 
which must bear the additional costs of preservative treatment, will 
in actual practice be any cheaper than teak which needs no such 
preservation. This, however, can only be decided in the light of 
local circumstances and doubtless Mr. Kamesam has satisfied him- 
self that his statement is correct as regards the stands of timber 
already existing in Travancore. There is, howevef, another asj>ect 
of, cost which must be taken into account in exploiting timber and 
that is the cost of replacement. Mr. Kamesam himself emphasises both 
the necessity for observing sound silvicultural practice and the fact 
that timber is a long-term crop. He couples these points, however, 
with the statement that “timber is inexhaustible.” Unfortunately, 
existing stands of timber can be only too quickly exhausted un- 
less adequate regeneration can he assiiied whenever and wherever 
desired. “Orthotlox forest officers” have learnt, often to their bitter 
disappointment, how difficult it may be to fulfil this essential proviso 
with many of those species which have hitherto) not been largely 
marketed simply on this account. It is in this matter of simplicity 
and consequent cheapness in regeneration that teak scores so heavily 
against its competitors. Teak plantations can m)wadays be raised, 
under suitable exmditions of soil and climate, with 100 per cenu 
success, anti at a very low cost, by putting out “stumps” in lines 
between field crops. We do not wish to suggest that teak is in any 
way utterly unique: merely that it is hard to beat, as, incidentally, 
is shown by Mr. Kamesam's own expectation that he can continue 
.to export it at profitable prices. 

Nor is it ever likely to be “an expensive and useless luxury 
grow trees beyond a diameter of 13 inches to 14 inches.” The 
most profitable diameters up to which to grow timber depend, apart 
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altogether from questions of conversion, upon the rate of volume 
increment which the trees put on annually. This is a matter which 
can easily be translated into terms of ordinary financial investments. 
So long as the rate of interest (increment) accruing upon any invest- 
ment (plantation) continues at a reasonable rate it is not sound 
business to convert that investment into cash which needs again to 
be invested. Moreover, it is an elementary fact of timber utilisation 
that a large log can be more economically converted than can a 
small one. It is definitely uneconomical, for example, to convert 
small trees into plywood. The minimum diameter considered to be 
economical for rotary peeling is about i8 inches. An average dia- 
meter of between two and three feet may be considered satisfactory, 
but any plywood factory would be only too pleased if all its logs 
were over three feet in diameter. 

A READY REFERENCE CHART FOR ABNEY^S HEIGHTS 

By N. C. Roy, 

Silvicultural Branch, F. R. 7. 

Preliminary Remarks , — ^The chart, as devised, enables quick 
determination of heights on the spot from the angular measurements 
with Abney’s Level or similar other instruments and elimi- 
nates calculation work altogether. 

In measuring heights with Abney’s Level the following observa- 
tions are taken: 

= angle observed to the top of the tree B T. 

(?2 — angle observed to the base of the tree. 

d = distance in feet of the ,ey e-piece of the 

instrument from the base of the tree. 

= the sum of the observed angles. 

The Chart. — ^AA, BB are two vertical parallel axes taken at a 
convenient distance and CC is a transversal. 

On the axis A A are marked angles in degrees and on the axis 
BB heights and distance in feet. Intermediate graduations of lo" 
minutes in AA and i / lo ft, in BB can be fairly accurately estimated 
with a little practice. 
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A'lethod of reading. 

Place the straight edge of a rule or a transparent celluloid set- 
square on (go— y on the axis AA and d on the axis BB (ist index 
line). Mark with a soft pencil its }x)int of intersection with the 
transversal CC. Now put the edge of the set-square on this point of 
intersection and the sum of the observed angles + B^ on the axis 
AA (2nd index line). The point, where the edge of the set-square 
intersects the axis BB, gives the height required. 

Notes . — (/) If both the angles are observed from a jx>int below 
the base of the tree, ^2 should be taken as negative and the aljgebraic 
sum of the observed angles (^j — B^) should be taken. 

(ii) If d is horizontal, B^ ~o and the sum of the observed 
angles = B^. 

(Hi) If B 2 is observed to the cross mark or to any other height 
on the tree then that height should be added to the height read 
from the chart to get the total height. 

A 71 Example. 

50', ^2=14° 40', d=lOO*O',02 observed to cross mark at 4^' 
from the ground level. 

Then 9O'’-0i--=42° 10'. 

30'. 

Height read from the chart-^ 132*4' 

Height of the cross mark 
from ground level = 4-5' 

Total Heights 136*9' 

Calculated „ =136*6' 

The accuracy of the use of this alignment chart in cakulating 
heights has been tested for a number of trees and the error in no 
case exceeded 0.8 per cent., which is small compared with the other 
errors involved in using an Abney's Level for measuring the height 
of trees. 

Note. — ^Photographic copies of this diagram 13^ inches by 7% inches 
may be obtained from the Central Silviculturist, Forest Research Institute, 
New Forest P.O., on payment of Rs. 1-2-0 each to cover cost of photography. 
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UTILISATION OF FOREST WEALTH 

Forests — Their Influence and Their Role in the Economic 
Reconstruction of the Country. 

By Rao Sahib S. Rangaswami, Research Ranger, Denkanikota. 

(A Paper read at the Salem Khadi Swadeshi Exhibition on 
\Wt. August 1958.) 

Summary. — The different classes of forest wealth, the forest areas in 
different countries, love of forests of the Japanese and the various advan- 
tages gained by all the Departments by fores’ts are fully detailed. The pre- 
judice against the Forest Department prevailing in the country, its cause and 
remedy, are explained. The importance of forest conservation in its re- 
lation to agriculture is fully explained. Various industries that can be 
developed by utilisir^ foresi; resources are indicated. The possibilities of 
cultivation of medicinal plants and manufacture of various medicines ex- 
,plained as also the various uses of lac in different industries. Suggestions 
for exploring the mineral wealth of foreste are given. 

Forests are National Assets . — “Forests are natiionalv assets’* is 
an oUi maxim. If Forests are destroyed the whole country will 
suffer. Fodder, grass and tanning materials for leather were sup- 
plied on a vast scale in the Great War of 1914 — 18 fromi the Deccan 
forests and even last year and the year before, the fodder famine 
in Ananiapur and Bellary Districts was relieved by the supply of 
fodder obtained from the forests. Very few of us realise to, what 
extent we depend on forest for our necessities of life. The possibili- 
ties of manufacture from the raw materials yielded from the forests 
are unlimited. 

The other great advantage in having forests in a country, espe- 
cially a hot one like ours, is the moderation in climatic factors. How 
glad one feels to- go upder a tree from the scorching sun. The 
mere existence of forest growth modifies temperature and rainfall. 

Prejudiae against the Forest t^epartment and its Cause and 
Remedy 4 — Still in our country, where, once upon a time the forests 
were w6rship|>ed as a goddess (Vanadevata), a strong prejudice has 
arisen against the departmeiu and frequently many public-spirited 
gentlemen consider that no government department is necessary to 
carry on the administration. 

This is because Forest Officers have to work in remo;te parts 
and always away from the eyes of the public. They generally devote 
their time to the forest conservapey and the development pf ya^i- 
oUs products. All supplies to the fiublic ai« met by codtractof^^^ 
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other middle men to whom the forest products are generally sold. 
The only occasion on which the Forest Oflicers come to the fore- 
front is generally in Magistrates’ courts when someone has to be 
prosecuted for illicit grazing, pilfering, etc., where the public, in- 
cluding lawyers, think that the duties of the Forest officers are con- 
fined only to this type of work. 

"Fhis handicap can easily be removed by the Department under- 
taking to meet tlie requirements of the public directly instead of 
through middle men, even though the latter procedure is not free 
from its attendant evils. People will then realise to what extent 
they have to depend on forest resources and what kind of protec- 
tion is essential to safeguard and regulate these. 

Fore.H Areas in Different Countries. — In Finland, a very small 
country, ysj.r, per cent, of the land area is covered by forests as com- 
pared with about 15 to 20 {>er cent, in India. I may tell you how 
Japan views her forests. It is one of the most densely populated 
countries in the world carrying 358 persons to the square mile. In 
this regard slie is exceeded only by Belgium with 702.- It is to be 
realised that with such a dense population the fullest and most effi- 
cient use of the land for food production is essential and in travel- 
ling through Japan one finds that everywhere most intensive culti- 
vation is the practice. Nevertheless 55.7 per cent, of the total land 
area is kept under forest to supply^ limber, pulp wood, fuel in the 
form of charcoal, etc. A considerable area of the forest is reserved 
mainly to ensure regularity of stream flow and prevent soil erosion 
and landslides. In addition about 20 per cent, of the land is kept 
as scrub jungle reserved for forestry purposes. Thus 67.2 per cent, 
of the total land area is kept under forests without a grudge. 

Forest Sejise in Japan and India compared. — Wood is more 
generally used by the Japanese than by any other people of the 
world, Though in recent years, concrete and steel are used for 
public buildings, still wood alone is used for private houses, shops 
and other structures. It must not be thought that these wooden 
buildings have a short life. The contrary is true. Several of the 
v%'ooden temples in Japan which are over 5 centuries old have had 
only slight repairs at long intervals. 
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Japanese Love for Forests. — In using wood for their houses the 
Japanese are not actuated by considerations of cheapness. They 
use w(x)d mainly because they have an artistic preference for it. The 
grey velvety appearance gained by the weathering of well dressed 
timber is pleasing to them. The Japanese have an innate reverence 
and love of trees/ and they hxjk upon groves of trees as temples of 
nature. Around all temples and shrines, trees have been planted 
for beautification and the enhancement of the holiness of the loca- 
lity. Leading to the cekbrated Nikka shrine there is an avenue 
of giant Cryptomerias which is over 30 miles long. This avenue is 
one of the tree wonders of the world. It was planted ^(K) years ago 
by a Jajx»nese gentleman who thought he was too poor to offer a 
more costly tribute. Except for Taj Mahal, it is the most beautiful 
and lasiting memorial ever created by man. 

We had also such love for our forests in olden times but it is 
waning due to our new civilisation. It is now our duty to revive 
the waning love and reverence for our forests. 

Influence of Forests on Rainfall and Soil Conservancy. — People 
generally copiplain there was plenty of rain in olden times and they 
got whatever they wanted from the forests free of diarge without 
causing any deterioration to the forests. They forget the fact that 
in those times the population was limited perhaps/ due to frequent 
wars and the demand on the resources of the forests was very much 
less than the production. 

Now the population has increased by leaps and bounds and 
the demand on the forest resources has also considerably increased. 
But for the incoming of the Forest Department the fate of the 
Reserve Forests would have been the same as unreserves and patta 
forests wherein we see bare rocks all around us. 

Forests do not produce rain hut retain the fallen rain. — I heard 
the other day that some people passed an opinion that even the 
Sahara desert gets outbursts of rain. Though the very word ‘"desert” 
signifies a place of poor rainfall, yet we should understand that 
forests; do not produce rain. You certainly get rain even in desert 
regions and even in places of rocky outcrops but forests preserve 
the rain after it has fallen. No matter how heavy or poor the rain- 
fall, a very large part of it is delayed by this surface mat of vegeta- 
tion and passed downwards through the porous layers to the roct 
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cavities and underground storage reservoirs which are the chief 
support of jxTennial springs, 

III effects of Forest Destruction . — Anything wliich interferes 
with the porosity of the soil or with the healthy condition of the 
plant cover, must incvital)ly affect the percentage of rainfall which 
finds its way underground. Of the various factors affecting the 
plant cover, such as cleaning of grass land or forest, by burning or 
felling, ploughing, grazing, etc, grazing probably is the most wide- 
spread and most insiduous. Constant heavy grazing by underfed 
animals such as (xcurs on village common lands throughout India, 
leads inevitably to the thinning out of the vegetation and to com- 
pacting tile Kioil into a solid mass, so that the reduced cover is less 
capable of checking the surface runoff and the altered soil profile 
is less capable of alisorbing it. The amount of erosion and its effect 
upon the water regime caused by this state of affairs in sloping 
lands are clearly shown by some data of torrent intensity which haye 
been collected in an arid tract of low hills along the eastern bank 
of the Jhelum river opjxisite to the cantonment and city of Jhelum. 
The Pabhi is a low ridge of heavily eroded Siwalik sandstone and 
shale and shows a variety of conditions of plant cover. The run-off 
or rather the peak of flood di.scharge for a large number of separate 
torrents has been collected by the Irrigation staff. 

(i) Part of the area has been under a regime of afforestation and 
counter-erosion work for about 50 years; such land, although not 
yet fully covered up with the vegetation, yields a maximum run-off 
of le.ss than too cusecs per square mile (a cusec is a measure of the 
rate of flow: about 30 gallons of water j>er second). 

(a) Similar land under a passive regime of protection against 
grazing but with no active afforesjtation or erosion control work 
yields a maximum of Goo cusecs |xr square mile. 

(3) Similar land under grazing partially but ineffectively con- 
trolled yields 1,000 cusecs. 

(4) Where persistent cattle and buffalo grazing has destroyed 
the cover and reduced the area to the relics of scrub jungle, the run- 
off rises to the alarming figure of 1,600 cusecs |>er sq. mile. 

The last figure represents an extremely high percentage of run- 
off in the neighbourhood of 90 per cent, of the rainfall for the 
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typical sudden torrential downpour falling on ground previously 
parched up by drought. 

Benefits conferred on People by Forest Conservancy and 
Protection. — A certain number of individual persons and even cor- 
porate bodies always agitate that people should be given free graz- 
ing, fuel and manure leaves. Certainly the Forest Department 
should sympathise with such demands but, at the same time, it is the 
duty of the Department to point out the Forest Policy with regard 
to Reserves, />,, they should fulfil functions essential in a national 
sense of which many are conscious. The benefits from forests such 
as their water conservancy effects and their utility as sources of essen- 
tial produce are not afforded merely to dwellers close to forests but 
to the populace at large, far away from the forests. The Forest 
Department endeavours, in face of such pilfering and destruction, 
to protect and improve the forests regulating the removal of pro- 
duce. If tliis is not done our future generations wilL possess very 
little forests which are always realised as a very valuable inherit- 
ance. Every one of us especially in our own Salem District is aware 
of the rapidity with which the vegetation on the unprotected hills 
around us has disappeared. 

Forest Benefits on Two Classes of People, — Therefore you 
should all realise that the forests are of national value and two classes 
of people are concerned in them — one class are those living close 
to forests who could easily have the free enjoyment of forest lands 
for which they agitate. The other class which is probably five times as 
numerous — have equal national interest in the Reserve Forests but 
live too far away to benefit, if free rights of enjoyments of forest 
pnxiuce were granted. About 4/5ths of the population would be 
sufferers by the diminution of the forests — caused by excess 
exploitation — without enjoying the appreciable tempotary benefits 
themselves during the process of forest disappearance. However, 
the Government have recently given a concession to the ryots by 
reducing the grazing fees by 6o per cent. Free grants of small 
timber, bamboos, etc., are also given to the villagers whenever they 
are affected by unforeseen causes such as flood and fire. 

Different Types of Forest Wealth. — You should know the forest 
wealth is immense and three main classes are concerned in them. 

(i) T^ vegetative wealth. 
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. (ii) The mineral wealth, and 
(iid) The animal wealth. 

All these form storehouses for various industries requiring en- 
thusiastic individuals and lirms to come forward to develop them. 

Educatwe xmliie of Forests , — The forests are educational insti- 
tutions of great value especially in Botanical, Zoological and 
Mycological aspects and they are natural parks of high aesthetic 
value for the public to enjoy. 

The forest is considered to be the handmaid to agriculture and 
I can assure you that she is the handmaid to every department. It 
is the storehouse for all kinds of timber which is the basis for 6 
main fields of commercial exploitation: 

Industrial uses of Wood — 

(/■) as a structural material in almost every field of engineer- 
ing application, 

(n) as a paj^er making and textile medium, • 

{Hi) as a valuable medium for heating and lighting, 

{iv) as a cheap, efficient and universal source of [x>wer for 
stationary as well as moving engines, 

{d) as a basic material for food and fodder, 

{vi) as a new material for important chemical by-products. 
Several cottage industries can be developed on the above lines 
to employ the rural population. 

In America and elsewhere there is a fuller utilisation by invok- 
ing the aid of the latest discoveries of science. Sawdust is converted 
into “Sacchulose” useful for the distiller and agriculturist. Wood 
chips are exploded into “synthetic lumber.’* Wood cellhlose is 
made to yield artificial silk. Recently a new packing material has 
come forward in the form of wood fibre blanketing or matting from 
waste lumber. 

Transparent sheets of cellulose are now being used for making 
laminated “glass” which is bullet-proof. Chemists hope to get glu- 
cose from wtxxi and very soon even our breakfast may consist of 
material got from pieces of wood. 

11. Let me now deal with the development of some of the 
industries. 

Lac Industry . — ^Taking now the lac industry in which I am 
trying to specialise to a certain extent I can tell you that it has got a 
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high potential value. Lac is a resin obtained from the secretion of 
an insect living on certain trees. British India has the virtual mono- 
poly of the trade in lac — Siam, Federated Malay States and Indo. 
China contributing about 3 per cent. 

Two-and-a-half centuries ago, a member of the Jesuit Order, 
Father Tachard, published the first account of the lac insect respon- 
sible for products now exported to the extent of 3«,ooo tons a year, 
with a value in normal trading conditions of over 30 million pounds 
kerling. Lac is therefore a very old member of the group of plastic 
resins. 

Lac Dye . — Lac yields two distinct products — a dye and a resin. 
In the 16th century the value of the resin was not fully realised 
but a large trade in lac dye sprang up and numerous factories came 
into prominence for pressing the dye into cakes and marketing. 
The trade in this product attained such importance in the 18th 
century that the resin from the lac was almost relegated to the posi- 
tion of the unimptirtant by-product. 

The discovery of aniline dyes by Sir W. H. Perkin and the 
perfection of chemical dyes put an end to the lac industry. By 
this time the importance of the resin had been realised in Europe 
and methods and directions of using it had been discovered. The 
importance of tlie industry from being that of dye production be- 
came that of resin production and the dye, formerly the main pro- 
duct, took the position of a 'minor by-product of the resin factory 
and it is the resin both in its unmanufactured form and in the 
manufactured form, i.e., sliellac, which now mainly comprises the 
industry. 

Evils of Unregulated Supply in Lac . — The industries in which 
lac enters are extremely numerous and diverse in character. The 
most important are the gramophone industry, electrical and varnish 
trades and the manufacture of munitions and exploders. As I have 
stated already 30 million pounds worth of lac are annually exported 
to the United Kingdom, America, Germany, Italy, and other parts 
of the Continent. During the Great War the demand for lac was 
far more than the quantity that was available for the supply. The 
price per maund of lac which is now about Rs, ao rose up to Rs. lao. 
This high price was taken advantage of by some unscfupulousi traders 
and they started adulterating the shellac with rosin and other such 
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substances and thus made the stuff, that was available, unsuitable 
to various industrial purposes. The other countries started experi- 
menting to find out a suitable substitute for lac. I may tell you 
that in America alone, several millions of pounds have been spent 
in establishing Research factories to produce the synthetic substi- 
tute and have succeeded in producing a substance almost like lac. 

Lac in Gramophone Industry. — The gramophone industry alone 
consumes about 50 per cent, of the present output of lac in India. 
Though this quantity may decrease due to competition from substi- 
tutes and also to the introduction of new methods of sound record- 
ing, yet the high class gramophone records made of lac are still un- 
doubtedly the best. 

Lac in Electrical Industry. — ^In the electrical industry, lac pro- 
ducts are chiefly employed as insulating varnishes, as a binding mate- 
rial for laminated insulating materials such as paper boards, paper 
tubes, etc., and also for bonding mica sheets. It is also used in bind- 
ing cement for basing electric light bulbs and wireless valves. 

Lac in Point and Varnish Industries. — ^The varnish trade men- 
tioned in connection with the electrical industries covers a much 
wider field but the principal section is the paint and varnish indus- 
try and together with line electrical industry is one in which com- 
petition from synthetic substitutes has not made much progress. 

There has therefore been a move towards combining the use of 
lac with the substitutes) in lacquers (to bring down the cost of pro- 
duction) which sliould once more develop an extended trade in this 
field. At present the electrical, paint and varnish industries together 
consume about ^55 per cent, but we should all remember the rate of in- 
crease in electrical industry is doubling every year and be prepared 
to meet all demands. 

Lac in Plastic Mouldings. — The next imp<)rtant industrial de- 
velopment in the last few years is in the moulding plastic industry. 
This is concerned with the manufacture of such articles as ash trays, 
camera cases, fountain pen cases, switch covers, and a multitude of 
similar commodities with which the name Bakelite is generally as- 
sociated. This industry which has been built up by the energy of syn- 
thetic resin sales organisation offers a very hopeful field for extending 
the u.se of shellac. One of the disadvantages of the usual type of 
shellac moulding is its poor heat resistance. Re.search carried out 
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in this direction at Ranchi has proved that shellac when “heat 
cured’* at a given temperature at 1 10*^0. can be fused if heated rapid, 
ly, i.e., at igo^C. and therefore gave a moulding which did not blis- 
ter when placed in an oven 130° C. 

Moulding powders which have properties very similar to Bake- 
lite can be prepared very cheaply from shellac and its by-products. 

The resin content of lac can be divided into an ether soluble 
and an ether insoluble portion. The ether insoluble portion which 
forms 75 to 80 per cent, of the whole is known as pure lac resin and 
is found to have a quicker thermo hardening, is extremely water re- 
sistant and as a varnish gives films remarkably hard, flexible and 
adhesive without the use of Plasticisers. Several commercial processes 
are being developed to isolate this purie resin. v 

Lac in miscellaneous Industries, — The other industries which 
consume a quantity of lac are: 

1. Polishes of different kinds such as French polishes, floor 
varnishes, silver and brass finishers polish, steel lacquer, sculpture 
varnish, photographic negative varnish, waterproofing solutions, 
straw hat varnish. 

2. Sealing wax of different grades, bottle wax, deed wax, etc. 

3. Varnishes for leather and shoes such as leather polishes, 
leather plastic to resole shoes, waterproof dressing for shoes. 

4. Inks such as lithographic inks, marking ink.s, stencil inks, ink 
for writing on glazed card-boards, indelible drawing inks, etc. 

5. Paints such as black-board paints, aluminium paint, anti- 
fouling compositions for ships bottoms, etc. 

6. Cements and glues for celluloids, leather and rubber articles 
and paste for envelopes. 

7. Waterproof stiffening for straw hats and black straw hat 
varnish, etc. 

I have enumerated some of the above industries just to show you 
what possibilities there are in this line. 

Charcoal Industry — Production of Motive Power, — The present 
waste material, li.e., the charcoal powder which can be obtained by 
burning all slash going waste in our forest areas is briquetted, that is, 
by mixing with a gummy substance and pressing into big pieces of the 
ordinary charcx)al size. Apart from its use for smokeless fire, which is 
how very much preferred by our modern ladies for cooking and heau 
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ing purp>oses, it has got great potential value as a source of motive 
power for vehicles. Air is drawn through it whilst it is in a red-hot 
stage in a special container. Carbon monoxide gas is formed and 
this is mixed with air in the carburettor and burned in the cylindei^s 
in the ordinary way. The world's supply of petrol is limited; and 
India herself produces little if any. But charcoal can be supplied 
pKJrpetually by the forests and vehicles propelled by it are increasing 
in numbers in Germany and Italy. It is also proposed to have char- 
coal-driven lorries for cheap transport of sandalwo<xl in this Presi- 
dency. 

Medicinal Phmts. — The next important industry is in develop- 
ing the Indian medicinal plants. The Indian systems of medicine 
have been regarded by many of the western scholars interested in 
oriental studies as a rich mine of knowledge from which many use- 
ful things! might possibly be unearthed. It has been said that ‘*the 
medicine of India was jjermeated with the .scientific sipirit, as evi- 
denced by a desire, by observation and exj>eriment, by induction and 
deduction, to probe the secrets of nature and to build thereon a na- 
tional system of medicine." India is so climatologically situated that 
almost every kind of medicinal plant is grown in some part of the 
country or other. 

Exports and Imports in Medicines compared, — Let me now 
point out something about the drug trade in India which will show 
its economic importance. The total value of imports and exports 
during the last 35 years discloses some remarkable facts. Both the 
imports and exports have considerably increased in the last 35 years. 
In the year 1908-09 the value of drugs exjwrted from India amounted 
to 15 J lakhs of ru{5ees while the imports came up to 70 lakhs, but 
now the export amounts to 42 lakhs of rupees worth of rnateriaf, 
while the corresponding imports is for Rs. 200 lakhs. A close scrutiny 
reveals that the imports are proportionately very much larger than 
the exports. This means that while much raw material is going out 
of the country, very considerable quantities of refined prepfirations 
manufactured in foreign countries are coming into the Indian market. 
The drugs imported consist mainly of pharmaceutical preparations, 
in many cases manufactured from the raw materials that have been 
exported. A list of different drugs given in the sea-borne trade 
returns for India contains plants such as Aconite nepallus,. Alstonia 
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scholaris, Atropha belladona, Arachis hypogea, Anogeissus latifoUa, 
Berheris aristata, Butea frondosa. Cannabis indica, Caesalpinia bon- 
ductlla. Datura fastuosa, etc. It is unnecessary to give you the long 
list especially when the local vernacular names and their uses could 
not be detailed in this short lecture. It is found from the list that 
all these drugs in crude forms which are annually exported to foreign 
countries at a nominal price, are utilised in various medical and allied 
industries and a portion of them, at any rate, is returned to our coun- 
try in the form of expensive preparations. The finished products 
naturally fetch considerably higher prices and hence the increase in 
export revenues only shows to what an extent our raw products are 
being utilised by the drug manufacturers of other countries to their 
benefit and to the economic loss of our country. 

Solving Unemployment by Development of Medicinal Plants , — 
The drugs are many in number and varied in character and the 
process of inquiry is long, tedious and laborious. At present the 
identification of the drug plants is the prime difficulty and for this 
we want a number of good botanists. Next we want a number of 
pharmaceutical chemists. You may easily imagine the amount of 
labour that will be required for collection of these drugs alone, apart 
from chemists and botanists. 

Supply of Medicines ip the Rural Population. — The next pro- 
position is to devise methods for eflecting economy, so that these 
medicines may reach the masses. This is possible only if the price 
of drugs can be considerably reduced; for in a poor country like ours 
there are millions of people who cannot afford any kind of treatment, 
whether cheap or expensive and have to depend on charitable medi- 
cal relief institutions. The cost of drugs is so heavy and the budget 
of the institutions so low* they are not able to cof>e up with the de- 
mand even for common and essential drugs asi quinine, castor oil, 
magnesia, etc. By encouraging the production, collection and manu- 
facture of all imported drugs in our country alone not only will we 
be solving to a certain extent the unemployment problem but im- 
prove the economic status of our country and bring medical relief to 
all our brethren cither rich or poor. 

The cultivation of medicinal! plants not available in India may 
also be undertaken especially by the Foresit Department. 
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I may once more emphasise the point that the drug resources of 
India are vast and inexhaustible and it can be said without exag- 
geration that India could supply the whole of the civilised world 
with medicinal plants and herbs and it requires only the aid of Gov- 
ernment or public bodies to organise the department and carry out 
the collections and conversion. 

Development of Plant for Pharmaceutical Factories, — Now there 
is a pharmaceutical factory established in Calcutta and over 90% of 
the machinery required for pharmaceutical factories is at present be- 
ing imported from America and Europe. Pharmaceutical appliances 
such as {>ercolators, tincture presses, vacuum stills, emulsifiers, tablet 
makers, pill machines, etc., are all imported from foreign countries. 
With a little organisation all these could be easily done in India and 
at much cheaper prices. 

Industrial Development of other Forest Produfts: — Teens and 
Dyes. — Tans and dyes are the next important industry. Tannin is 
an organic substance having the property of combining with albu- 
men and gelatine to form an insoluble compound to resist decay. 
Raw hides treated with tannin thus get converted into leather. Its 
other property of reacting with iron salts giving a black substance 
is made use of in the manufacture of inks. It occurs in barks of 
certain types, in fruits, leaves, etc., of various species which require 
development. 

Perfumes. — Perfumes from flowers, grass oils and wood oils such 
as sandalwood oil. Distillation of these oils used in jxjrfumery and 
soap making has also got a great future before it. 

Animal wealth. — Animal wealth is also vast consisting of hides, 
horns, bones and ivory. 

Mineral xvealth. — Our forests are rich in mineral wealth but 
require a careful survey by experts. The existence has been proved 
by the discovery of barium sulphate in Anantapur, manganese from 
South Cuddappah, aluminium silicate in Salem North, magnesite 
in Central Salem and mica in Nellore. 

Appeal to the General Public. — In conclusion, I wish to reiterate 
the fact that though we are blessed with all kinds of raw materials 
suited for various industries, it is a pity we are not utilising them 
to the fullest degree. It may be that our attempts in one or two 
P 
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lines may be failures either fully or partly yet I may tell 
you, as Sir M. Viswaraya pointed out the other day, that we should 
be prepared to take risksi and without taking risks we cannot succeed 
in establishing any of the industrial concerns. 

I therefore appeal to one and all of you to co-operate with the 
Government in conserving forest wealth and utilising it to advantage. 
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A NOTE ON HYPARRHENIA GRIFFITHII BOR 

The object of this aiote is to give a description of this plant 
in English and also to furnish a plate, which, unfortunately, due to 
a variety of circumstances, could not be included in the List of 
Assam Grasses published as an Indian Forest Record (Botany), 
Vol. I, No. 3, 1938. 

Hyparrhenia gniffithii Bor. Indian Forest Records (Botany), 
Vol. I, Part 3. 

A perennial grass from a creeping rhizome; culms erect or 
slightly geniculate, sletider, glabrous, up to 2 m. tall, innovations 
intravaginal, leafy; basal sheaths carinate, persistent, glabrous, upper 
slipping from the culm, terete, glabrous or with a few white hairs, 
very hairy when young; margins often ciliate, throat hairy; ligules 
membranous, convex upwards, up to 2 mm. long; leaves linear from 
a rounded contracted base, tapering to a very fine point, glabrous 
on both surfaces or covered with soft white hairs when young; 
median nerve white, prominent; margins minutely scabrid. 
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Ganga Singh. 

HYPARRHENIA GRIFFITHII BOR 


1. . Whole plant. 

2. Sessile spikelet with two pedicelled spikelets at tip of raceme. 

3. Lower glume of sessile spikelet, 

4. Upper glume of sessile spikelet. 

5. Lower lemma of sessile spikelet (opened out), 

6. Upper lemma with awn, 

7. Palea of upper lemma. 

8. Common p^uncle of the two racemes, covered with tubercle- 
based hairs, 
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Inflorescence a compound, spatheate panicle up to 35 cm. long, 
contracted; branches erect, strict, filiform issuing from lanceolate to 
linear, setaceously-acuminate spathes, which are up to 15 cm. long; 
spatheoles narrow, 3-4 mm. wide, linear, convolute, 4-6 cm. long; 
common peduncle filiform up to 4.5 cm. long, shorter than the spa- 
theole, glabrous and smooth below, covered in the upper quarter with 
4 mm. long white hairs from tubercle bases, enclosed in the spatheole 
until anthesis, afterwards emerging. 

Racemes in pairs, epinastic after anthesis, unequally peduncled 
(longer peduncle 3 mm. long), 2 cm. long; peduncles bearded at the 
base; joints and pedicels filiform, up to 4 mm. long, flattened, dense- 
ly ciliate, tip expanded and very oblique. The lowest pair, or two 
lowest pairs, of spikelets homogamous, male or neuter; heterogamousi 
spikelets 2^3 pairs, the se.ssile hermaphrodite, the pedicelled male or 
neuter. Callus acute, bearded. 

Homogamous spikelets ovate-oblong in shape; lower glume 
6.5 mm. long, up to 11-nerved, 2-toothed, one tooth being extend- 
ed into a short bristle or not; back rounded or flat; nerves with 
long white hairs; upper glume G.5 mm. 3-4-nerved, oblong-lanceo- 
late, rounded on the back; margins long, ciliate. Lower floret 
barren; lemma narrow, G mm, long, hyaline, ciliate on the margins. 
Upper floret; lemma ovate-lanceolate, hyaline, margins ciliate at the 
top; palea minute, sometimes containing a rudimentary ovary and 
stamens or stamens only, usually empty. Stamens, if present, 3; 
anthers 4 mm. long. 

Sessile spikelets narrowly elliptic-oblong in shape; lower glume 
5-5.5 mm. long, truncate, 2-toothed, back slightly rounded below, flat 
or shallowly depressed above, 5-9-nerved; margins involute, 
nerves covered with stiff white hairs up to 4 mm. long; 

upper glume lanceolate, oblong, sub-acute, 6 mm. long, 

keeled, depressed on either side of the keel, 1-3-4-ncrved, scabrid on 
the keel and pubescent on the sides at the top. Lower floret barren; 
lemma linear oblong, 5 mm. long, obtuse, hyaline, ciliate on the 
margins at the top; palea absent. Upper floret hermaphrodite; 
lemma 4 mm. long, linear, concave, translucent, margins carried out 
into two subulate teeth, owned; awn .slightly narrower than the 
lemma; column 2 cm. long, dark brown, hispid with rufous upwardly- 
directed hairs, remainder 2 cm., antrorsely barbed; palea, if present, 
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minute. Stamens 3; anthers 2.^ mm. long. Ovary ovoid; stigmas 2. 
Grain terete, 4 mm. long. 

Pedicelled spikelets barren, narrow, linear-lanceolate in outline, 
lower glume 9-11-nerved, flat on the back, 2-toothed or one tooth 
extended into a barbed bristle 2.5 mm. long; upper glume lanceolate, 
rounded on the back, 3-nerved. Lower floret absent or represented 
by a very narrow hyaline lemma; palea if present minute, truncate; 
upper floret;, lemma, hyline, ovate-lanceolate, ciliate; palea if present 
minute, truncate. 

This grass covers large areas in the Synteng country north of 
Nartiang, Khasi and Jaintia Hills. 

Flowers in November-December. 


RESIN TAPPING IN KUMAON 

By F. C. Ford Robertson, B.Sc., I.F.S. 

Part II. — Notes on Research and some recent Field Studies 
BEARING on FUTURE ReSIN SUPPLY. 

Abstract. — Indian resin research to date hardly commensfurate with the 
industry’s importance. Recent field studies in light tapping, as practised 
since 1916, confirm fears of premature exhaustion, indicating that tapping 
life expectancy of the smallest tapped trees must be shortened from 70 to 
under 50 years and for typical coupes to less than 60 years, considering all 
decremental factors. The implications for future resin management dis- 
cussed. with suggestions for modifying both tapping method and somewhat 
laissec-fairc silviculture. 

29. So little research into resin problems has yet been done in 
India that the smallest advance is endowed with more than ordinary 
interest. Since H. G. Champion’sj “Investigation of certain factors 
concerning the Resin-tapping Industry in Pinus longifolia/' published 
as long ago as 1923 in Forest Bulletin No. 51, the U.P. has initiated 
only one large-scale experiment — an investigation into the yields 
obtainable from three depths of channel in straight-grained and twisted 
chir forest. This, after a six years' run, will shortly be written up 
and it is no rash anticipation of its results to say that these are likely 
merely to confirm, and embody in quantitative form, conclusions long 
since arrived at by ordinary field experience. As for the Punjab or 
Kashmir — if they are starting to make their contribution to our sadly 
deficient pool of knowledge, I have yet to hear of it. 
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Fig. 15.— A particularly bad cripple, 
useless for timber or fuel and of 
small resin potentiality. It has 
cumbered the grtnmd for a couple 
of centuries. 


Fig. 16. — “ . . . fire damage ... in 
terms of scorched and ruined 
callus ...” 

photos by author: Copyright reserveU 
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30. There is so much we still want to know. For example, 
would a worth-while increase in yield result from altering the freshen- 
ing frequency according to the season (which our tappers do — only 
rather blindly), to site factors like aspect and altitude, and to size 
and vigour of the tree? And if so, what degree of differentiation 
could be enforced in the field? Does channelling to 4 inches broad 
with 4^ iitidi interspaces — dimensions borrowed from another 
country for another sort of pine — represent optimum tapping practice 
for chir} And, two questions allied to this; what is the most pro- 
fitable way to tap out a tree in, say, five to ten years? and how will 
tapping between the present faces, i.e. interspatial tapping, affect 
the yield — and the tree?* Again, what is the effect of our modern 
thorough kurchan, which must raise the temperature of the peripheral 
tissues, on resin production? Would it be practicable and paying to 
tap higher up the stem, as both the French and* Americansi do, 
possibly employing a compromise between their two types of face? 
These and others are questions of practical import to this busy, 
remunerative industry of ours, yet they seem likely to wait long for 
an answer. 

31. Another point of no less moment hasi recently been the 
subject of a small, quite unofficial experiment in this division. 
Begun on his own initiative just before I took over charge, by Pandit 
Vachaspati Nautiyal, R.O. Someswar, whose research exi^rience under 
the Central Silviculturist at Dehra Dun prompted this praiseworthy 
effort, the experiment compared yields of the 1937 season from com- 
parable sets of treest (a) tapped in standard fashion and (b) re-tapped, 
i.e., previous year’s channel deepened, to a depth of st inches. Full 
details of the lay-out and procedure cannot be given here but these 
were satisfactory enough to make the comparative resultsi impressive 
and worth pursuing on a larger scale: the yield from re-tapping 
came to about 90. per cent, of the yield obtained by standard tapping 
practice. If this result has anything like general validity — and the 
matter is being followed up — its importance for resin divisions needs 
no emphasis. The more so for certain considerations I wish now to 
discuss. 


*See forward, paragraph 52. 
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32. Earlier in this article I indicated our growing concern in 
the United Provinces over ho^v long our more accessible, and there- 
fore longest tapped resin coupes would last us. Punjab readers may 
here be reminded that we begin tapping at 3^ feet bhg.; and readers 
in general, that this problem is one peculiar to India. Poor demand 
and other factors combine to saddle us with long rotations (100 and 
120 years in Kumaon) and the drag of perforce neglected thinnings 
— thinnings that would boost our chir earlier into and keep it longer 
in the tapping class. France and the United States of America with 
their short rotations — P, maritima 65 to 75 years; P. caribaea and 
P. palustris from 25 to 60 years — and entirely different conditions 
of silviculture and resin management, do not face tapping duration 
problems. Our mainstay and hope in this connection has long been 
Champion's Bulletin No. 51 already mentioned. This demonstrated 
that, starting with a tree 3^ feet bhg. over bark, with a continuous 
sequence of 4-indh channels separated by 4J-i,nch interspaces, a 
healthy dominant individual should accommodate six five-year faces 
— five original and a sixth or "incremental face" as I call it. by virtue 
of girth increment during the previous 25 years of tapping; and that 
the interspaces or bark bars between the old faces would then, cadi 
in turn, be able to accommodate another set of interspatial faces, due 
to: 

4j inches — original interspace; 

1 inch — increment (share of 30 years’ girth increment); and 

1 J inch — callus formation, excluding bark. 

Total 7 inches of secondary interspace. 

so that continuous light tapping would be ensured on even our 
smallest tapped trees for a period of 60 years; thereafter one would 
be forced to cut channels over the — by then — completely healed 
original faces. As the average tree of 3^ feet bhg. wasi calculated to 
he 53 years old, it would be 115 years or about rotation agie before 
such a contingency arose. 

33. More recent growth data for chir indicate that the average 
tree of 3J feet bhg. will be much older, about 66 and 81 years for II 
and III quality respectively or weli over half rotation age, before it 
is tapped: whereas normal girth increment for either quality is more 
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favourable than that allowed by Champion — both putting on about 
ito inches during the first 30 years of tapping, an cxjxinsiveness calcu- 
lated to allow for a 7th face, i.e. a second incremental face, liefore 
interspatial tapping need begin (see current Working Plan for West 
Almora Division, paragraph In short: 

( 1 ) Primary tapping : 

— 5 original (primary) plus 2 incre- 
mental faces = 7x5 35 years. 

( 2 ) Interspatial tapping : 

— 7 interspatial or secondary faces between 

the above = 7 x 5 “ ,35 years. 


70 

( 3 ) Callus tapping (over the healed primary faces). . . ? 

34. Theoretically, then, we appear to be in a comfortable posi- 
tion. From the moment we cut our first channel, a neat little race 
is on; between the progressive encirclement of the bole by our channel 
pattern, in 8^" jumps every five years, accentuated by hnrehan, and 
the rate the stem can increase its girth and fill in the old faces with 
callus — with the channel-fluted stem just holding its own. Our aver- 
age, minimum girth chir, in short, may be expected to begin yielding 
resin somewhere around 70 years of age and go on continuously till 
felled, about half a century later. Any larger tree brought under 
tapping would, of course, have room and to spare. 

Thusi theory. Why, then, the alarm and despondencY I have 
commented on? Has it any basis in fact? 

35. As soon as I joined West Almora I determined on a rough 
preliminary check of the tapping life of coupes, selected all over the 
divisiion but with a special eye to those reputed to be nearing their 
end. During the preparations for this I garnered the following 
pertinent information : 

(t) No such thing as a connected tapping history existed for any 
coupe or compartment; to me, a great and embarrassing want. 

*The^ figures, however, ignore the considerable reducing effect of 
thorough and per contra any abnormal increment of the chan- 

nelled bole, though the latter, at a mere inch extra girth growth per 
decade (U. P. For. Bulletin No. 8) is no offset. And they may not be appli- 
cable to trees with considerable twisted fibre, such as form a high proportion 
of our resin capital. 
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(ii) No area has as yet actually been exhausted and abandoned 
except, of course, in the process of regeneration fellings. 

(Hi) Enumerations kept no tally of either new or abandoned 
trees, i.e. of gains and losses. They were confined simply to a flat 
count of the numbers of trees set up. 

(iv) The carefully conducted, complete enumerations of the 
previous two years (referred to in paragraph lo of part I) had start- 
lingly revealed the true extent of losses by stripping cx>upes of their 
illicit gains in undersized tapped trees: or at least of some of them. 
Thousands of prematurely tapped stems that had meanwhile grown 
to tappable girth were kept on. “Baby snatching” is, of course, an 
old tap{)er’s trick but it seems recently to have been intensified under 
the growing pinch of casualty. 

(v) Trees were being abandoned as soon as they had no further 
room for primary channels. No one, not even the printed Tapping 
Instructions, had envisaged interspatial tapping — that lay, by all 
the Gods and Bulletins, in the lap of a still remote future. 

36. Thisi, I felt, was enough to start on. After the necessary 
field instruction selected members of the range staffs, including two 
young Rangers fresh from Dehra Dun and kindly lent me by the 
D.F.O., East Almora, were sent into the various coupes and with a 
specially banded 7 feet metallic tape planned future primary channels 
round every tapped bole according to current rules, booking each 
tree in a form finally elaborated to the following: 

Serial No. B.H. Girth Number of yearB of tapping life, i.e. bole upace left. No. of chan- 
of tree. class nols already 

Ft. In. 1 2 3 4 5 6 7 8 9 10 11 etc. cut (includ- 

(This was the ing current 

number given channel), 

at resin enu* 
nierations.) 

Examples ; — 

180 4-5 .. .. 1 11 

186 6-7 1 16 

By summating the numl>er of trees in each “tapping-life” class 

we got, e.g, in the actual case of Billori 18 — 

No, of trees 
examined 3,100 

Acreage .. 135 76 X16 162 228 257 221 221 200 216 222 108 etc. 
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37. Now, assuming that the least concentration of channels a 
mate will take up for tapping is eight per acre (it is some figure near 
that— we should know soon enough now!) one can run from left to 
right along the totals and find the last year in which tapping will 
remain economic. Thus, in the example above, igijH channels will 
have dropped out after 10 years, leaving 1,172 channels on these 135 
acres = 8.7 per acre. The very next year, however, 196 more channels 
go, leaving about seven per acre or too few to attract tappers. The 
tapping life, in terms of primary channels, is thus about 11 more 
years. 

It may be noted that — 

(a) little allowance was necessary for the effect of girth incre- 
ment, if only because of the limited tapping-life exjKxtation from 
these coupes; 

(b) any recruits to the tappable stock could §afely be written 
off against losses from rights fellings and ordinary casualty. In this 
division these are generally heavy; and 

(c) estimating future channels by specially prepared ta|>es can 
be done quickly and quite accurately wherever tapping space is 
limited: our concern was to fit in two or at most three faces. In 
the coupes examined much personal checking led me to think that 
the estimates were on the liberal side. 

38. This rough and ready method with local variations that do 
not matter here, was applied in eight different areas scattered over 
four ranges, with a total of over 6,000 trees, all known to have been 
under light tapping from or before the war period and therefore 
representative of a very large proportion of our resin-yielding forest. 
Tlieir tapping expectation at eight channels per acre was found to 
vary from five to twelve years. Despite certain crudities of the 
method and the limited samples of forest examined I do not think 
these figures will prove far out. 

39. Now what was one to make of this? Let us look into the 
history and condition of these areas a little more closely. Only three 
of them, I discovered, had been tapped for the five-year sjpell of 
“intermittent” tapping (five years followed by 10 years* rest) that 
obtained up to the war period: several, it seemed from the field 
counts and patchy records, had missed anything from one to five 
years of tapping since. Against these, in the third column of the 
Table below, I have accordingly put, with query marks, the nearest 
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figures I could arrive at. They can be only a year or two out at 
most: 


Area. 

Year tapping 
begun. 

No. of years 
tapped to end 
of 1937. 

Tapping 
years left. 

Total tapping 
life (primary 
cycle). 

1. 

Billori 18 

1920 

16 

11 

27 

2. 

„ 19 

Sitlakhet 3, 13 

„ 1 

16 

12 

28 

3. 

1918 

17 

9 

26 

4. 

Slahidevi 15 


19 

5 

24 

5. 

Chantharia 14 

1912 

21? 

6 

27 

6 . 

2 . 15 

1905-^9 and 

21? 

7 

28 

7. 

Ganiadedi 1 

23 ? 

7 

30 

1918 onwards 

8. 

Kaligadh 13 

1917 

21 

12 

33 


Except for Nos. 7 and 8, the range of tapping life comes out 
remarkably close. Or perhaps one should not consider it remark- 
able seeing that these areas contain much the same irregular crops. 
Untouched save for rights fellings, and carrying between 23 and 
channels per acre. No. 7, with the longest tapping history, has had 
eight years’ intermission, which has spun it out and compensated for 
low stocking (ao channels per acre): while No. 8, selected deliberately 
for comparison with the others, is altogether exceptional, being in 
an area free of all rights and consisting of an untouched, unusually 
well grown, regular and dense submature crop, averaging 40 channels 
per acre, a concentration seldom attained in this rights-ridden division. 
Definitely remarkable, however, is the fact that despite the often high 
proportion of large size trees (as much as 49 and 58 per cent, of the 
tappable stock in Nos. 1 and 5 exceed 5 feet bhg.), only one of these 
areas promises more than 30 years of tapping. Yet even the smallest 
stems initially tapped should not have completed their primary tap- 
ping cycle, much less any of their bigger brothers. What is letting us 
down? A tentative analysis of the past/future ratio of tapping life 
of all the 3 Jr feet to 4 feet girth trees, some 1,600 of them,' did not 
help much, these being discovered in all stages of tapping from the 
first to well over 20 years (I), the considerable number of the latter 
betraying past ‘‘baby-snatching’* or else stagnancy due to suppression, 
but not helping to clarify the issue. 

So much for a preliminary probe into the matter. Later, after 
much fossicking in old records, accompanied by field checks, I collect- 
ed sufficient data to be able to approach this enquiry from a different 
angle and in a more precise and scientific way. 

40. This consisted, essentially, of testing actual tapping progress 
against theory on trees tapped continuously for x years and deduced 




1939] RESIN TAPPING IN KUMAON^lt 95 

from diameter-age curves to have been of the minimum bhg. (3^ feet) 
X years ago. Simple as it sounds, the method revealed an increasing 
number of snags and limitations in practice, and the more as one at- 
tempted to cast further back. Apart from quality and crown class of 
tree, allowance had to be made for the contrary effects of pa&t 
kurchan and abnormal increment of the tapped portion of the bole: 
moreover, the older ithe tapping history of a coupe, the more had 
the selected class of tree suffered scorching and basal scarring or 
badly cut or conflicting channel systems — all factors disqualifyit^ 
stems for appraisal. In a preliminary essay with the Silviculturist, 
two areas were examined: 

(1) in Ranikhet Cantonment, wdth 17 years’ completed tapping 
(4th face in its 3rd year), for trees of 47" — 51" bhg.;* 

(u) in Chillianao block of the diyision, with years’ completed 
tapping (5th face in its 3rd year), for trees of 50" — ^4" bhg. 
and the remaining tapping space estimated on all healtiliy 
dominants of the respective girth classes and tapping history. 
Although only 40 and 13 trees respectively were found, the results 
were instructive; the average primary cycle came to 25 years and 
only a fifth of the stems promised room lor a sixth face, none what- 
ever for a seventh. 

41. This got us back to 1916, the year certain coupes first 
changed over from intermittent to a)ntinuous tapping. More 
recently, after further searching of records and the jungle, I found 
what 1 had long been looking lor — two areas that had switched over 
from intermittent to continuous tapping without a breaks had been 
tapped every year since and so oHerecl trees that had been under 
the adze for twenty-five years or more and therefore beginnmg the 
all-important 6th face. 

Here at last was material for a full-dress investigation, embracing 
both the primary and interspatial cycles of tapping — stems of the 
critical size demonstrating, in raid-course, the practical working out 
of Bulletin theory. Both areas were favourable, having a fortunate 
fire history and well conducted channelling; site II — III quality, of 
average gradient and stocking, and typically irregular. In short, a 
very fair sample of the sort of forest we tap. 

42. There was no real need, here, to take a “bracket,” only an 
upper limit, as stems bearing over a quarter century of channels 
and tapped in reasonable conformity with the espacement rules had 
necessarily to have reached a certain size class: on anything smaller, 

•In 17 years, normal II — III quality trees of 3^2 feet bhg., should 
grow 10*-11'', making a total of 52 — 3" bhg. With kurchan, here, both 
moderate and recent a T reduction should suffice, giving an average tree 
taping about 51". The "‘bracket” of 4" was designed to catch the more 
slowly growing stems and include all relevant variations worth study. 
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tapping would already have been abandoned. With kurchan more 
than offeetting any abnormal increment of the tapped bole, I searched 
out stems up to 60 inches bhg., neglecting only the suppressed and 
those with badly scorched, crookedly cut or conflicting faces, and 
booked them as per actual sample below: 

Guniadeoli Compartment 5. Intermediate P.B. of the Chir 
Commercial Circle. siQth Year of Continuous Light Tapping. 


Serial No. I 
of tree, | 

Bhg. and 
crown 
class. 

No. of fa- 
ces and 
years 
tapped 
(comple- 
ted). 

Whether 
tapped 
in 1938. 

Minimum breadth 
of interspaces 
including callus’" 

(in descending 
order). 

Further 
6th face 
tapping 
possible. 

Remarks. 

1 

2 

3 

4 

6 

6 

7 

1 

58'-ir 

D 

Sx(6) 
=23 yra. 

No. 

abandoned 

l__ir —15 yrs. 

2 — 10^ interspa- 

3 — 10*' tial tapping. 

4— 

.5—3^ 

No. 

No 

scorching. 

14 

.'55^-6^ 
d to D 
(now) 

lx (6) 

; 3x(5) 

; lx(4) 

=25yrfl. 

do. 

1 — 10^ — 5 yrs. 

2 — ? interspa- 

3 — 6^ tial tapping. 

4— 41-- 

5~4r 

No. 

Moderate 

scorching. 

36 

d 

^5X(5) i 

=25yr8. 

do. 

lOyrs. 

3— 5^ ? 

4— 4^^ 

5— 4"' 

No. 

2 faces 
slightly 
scorched. 

39 

59^—60^ 

5x(5) 

Yet; 

I.-IO*'— 10 yrs. 

Yets 

1 face 



= 25 yrs. 

lit year 
oldie 
6di^ce. 

2—7*' 

. 3—6*'? 

5—13*', now being 

6 cut. 

4 more 
years. 

slightly 

scorched. 


Representative examples have been given. In column 3, of 
course, all faces add up to 35 years. In column 5, the interspaces 
marked by queries were rejected in the count of continuous tapping 
life, on considerations referred to later. Note that trees 1 ahd 36, and 
(though less blatantly) 14 also, bear one or more faces cut too close 
together: and that No. 39, in heavy type, can accommodate a full 
6th or incremental face — what we call a ‘‘sixth-fac^r'' tree. 

43. This compartment and one other, Karchuli 1, in its «7th 
year of continuous tapping, offered a total of log acceptable stems 
ranging, from 50 inches up to 60 inches bhg., which I classified as 
follows : 

^Cuts and other adventitious? wounds were ignored. The channelling 
being regular, the maximum ahd minimum breadths varied within small 
limits. 



Breast-heiqht Girth (over bark) in inch classes. 



Total trees in each 

inch class ..4 6 5 7 13 9 20 13 16 17 109(84D : 

26d) 
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I give the complete data because they are so instructive and one 
only wishes that more material had been available. Entries in heavy 
type followed by figures in brackets denote trees having incremental 
{6th face) as well as interspatial tapping left; tliose without have 
interspatial only. Thus, along the s5-year line, three dominant trees 
of the 58 — 9 inches class have ^5 years of interspatial tapping left 
and two have five years incremental tapping followed by 20 years 
interspatial. It will be seen that — 

(1) only 22 trees or 20 per cent, can accommodate a whole 6th 
face; all save one being dominants. 

(2) 16 of these exceed 58 inches bhg. and must, therefore, have 
been rather above minimum size (42 inches) when first tapped in 
191 2-1 3 or else have grown exceptionally fast. This leaves a mere 
5 per cent, that started fairly from scratch. 

(3) only a fifth of the trees, and these, of course, the larger 
dominants, promise 25 years' more tapping or a total tapping con 
tinuity of 50 years: the majority have only 15 or twenty 
years more. 

I should also add, from the full field data: 

(4) Some 75 per cent, of the trees capable of taking a 6th face 
have one or more faces cut much too close; so, indeed, have at least 
60 per cent, of all the trees. Per contra most trees bear one or more 
faces cut too far apart. Such asymmetry we cannot afford, only losing 
on the secondary swings what was gained on the primary round-abouts 
or vice versa, 

44. Finally, making a very long cast — the longest, I believe, now 
possible in this division — I searched the same area this autumn for 
stems up to 65" bhg. bearing at least six full faces, with the following 
prolonged tapping history: 

1905 — 09 — five years' tapping; 

1910 — 12 — three years' rest; 

1913 — 38 — 26 years' tapping; 

this 65 inches, plus a modest allowance of 3*4 inches for kurchan, 
being calculated to catch even fasit-growing stems of 3 feet 9 inches 
tapped for 31 years. In all this area of 180 acres, only 16 stems had 
qualified up to 1937, three of them had lasted out 1938 by sporting 
a spurious 7th face (31st channel) and all had “cheated" to the extent 
of one or more close-set facesL At the same time, fires during the 
earlier part of their tapping life had seriously retarded callus forma- 
tion and shortened the interspatial cycle to a mere 10 — 15 years. 



19391 RESJN TAPPING IN KUMAON---IJ 99 

45. These results strikingly confirm the tentative findings in 
Ranikhet Cantonment and Chilianao. Derived as they are from the 
very pick of the channelized trees, they indicate what a wreck practice 
can make of theory. If to faulty spacing we add the more wanton 
waste of vagrant or conflicting channel systems — such as I illustrated 
in Part I — to say nothing of the frequency of stagnant growth found 
in this class of tree, we seem justified in the following conclusions: 

That the smallest tapped stems in our forests, say from 3 feet 
6 inches to* 4 feet bhg., cannot be expected in any numbers to bear a 
6th or incTemental face — much less a 7th — under the treatment they 
have received up till now; and that if, on this account, interspatial 
tapping is embarked on 5 to 10 years prematurely, their tale of con- 
tinuous tapping life will dwindle from 70 to something less than 50 
years. 

46. Here, I think, we get a clue to our trouble. While it is 
true — and lucky for us — that we did not start tapping in a forest 
full of minimum size trees, the many factors making for waste have 
been ceaselessly operative on every girth class and encroached far 
more than we realise on our bole-space capital. . Champion in his 
Bulletin attempted a quantitative study of loss on over 1,500 stems, 
discovering only 14 per cent, (of total tapping years) contributed as 
follows : 

By wrong spacing (including bad alignment) ... 9.1 per cent. 

By wounds ... ... ... 3.1 per cent. 

By bad ground ... ... ... 1.7 per cent. 

That was in 1919*20, when the system of light continuous tapping 
had hardly got under way. The warning then sounded has -been 
more than justified by events. We have run that system now for 
nearly quarter of a century and with the channelis before us in the 
forest, could, 1 feel certain, revise at least the first two figures very 
substantially upwards: to say nothing of supplementing the items. 
I give my own field form — 
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A worth-while quantitative analysis would have to be based on 
many thousands of trees and I have myself had time only for the far 
situpler counts of frequency of defect, on a number of tapped-out 
stems, which show col. 4, excessive interspace, to be commonest (77 
per cent, of trees examined) with cols. 5 (bad alignment) and a. 3 
(neglecting to cut the topmost channel) fairly close runners-up. Such 
figures, however, are not of themselves of much value since lossi de- 
pends on magnitude as well as frequency, and heads like 6.1 and 12 
have comparatively less frequency but are each highly potent for loss. 
Here is the wherewithal for an interesting, if melancholy investiga- 
tion, one that would give quantitative expression to past casualty and 
our present fears- In its stead, harking back from causes to effects, I 
think I can present the petering-out process in an equally convincing 
way. An analysis of Billon Ct. 18, an area where my investigations 
of total tapping life were both more extensive and more detailed than 
elsewhere, throws an interesting sidelight on the incidence of exhaus- 
tion and lends support to my findings thus far. 

47. Look, if you please, at the table on the next page — it will 
be the last, I promise you. This Billori 18, an Intermediate compart- 
ment of the Resin Working Carcie, was under tapping from 1920 to 
1937 with a two-year break, i.e.^ it has had 16 years of actual channel- 
ling: and its crop of 3,100 trees affords an excellent sample of the 
irregular, often twisted and crooked stuff we extract our resin from. 

I have classified them by girth classes, with the remaining tapping 
years running in an ascending sequence across the page, the zero 
column, of course, showing trees whose last tapping season was 1937: 



INCIDENCE OF TAPPING EXHAUSTION BY SIZE CLASSES: BILLORI 18 . 
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For the sake of space 1 have omitted years above 17 — they are 
uniirijxntant, though interesting, including a few die-hard stragglers 
of the lower girth classes and some dozens of the better favoured stems 
above six and seven feet. But I have given the total trees in each girth 
class as well as the percentage this forms of the total tapping stock. 
Below the number of trees falling in certain tapping-life classes appear 
other ]x.'rcc»uage figures, and in the case of the 4 — 5 feet girth trees, 
two sets. Tlie first set, or row, in italics, &how$ what proportion of 
the year’s casualty is toni]:K)sed of that girth class; thus, in the fitisit 
vertical column, the 7 trees of 4—5 feet girth lost to the 1938 tap- 
ping season comprise 50 per cent, of that yearns losses (tnz. 14), the 23 
that follow them in 1939 are 37 per cent, (of 6«) and so on. The 
second row of percentages in heavy type, along the 4 — 5 feet line 
only, are ciunulntive figures, rounded to the nearest whole digit and 
show how much of that girth class has drop|)cd out to date. Firsit 
of all, note that the 4 — 5 feet class bulks largest in the lapping stock, 
if only because the 3I — 4 feet trees form a mere six-inch class, not a 
whole foot: and that the upper girth classes are abnormally repre- 
sented, a characteristic of our forests already emphasised. Next, from 
the first set of j>ercentages, how heavily and consistently the 4 — 5 feet 
class contributes to each year’s casualty list, The highest jxjrcentage 
of each year is underlined. Except in the second year (1939) when 
the 5 — 6 leei class jusi heads it by 2 per cent., it tops the list of defec- 
tions for nine solid years, by which time, as the second row of percen- 
tages shows, over 72 per cent, of the class have fallen out, leaving the 
girth classes on either side to take over precedence. Now, without 
labouring ihe.se figures, w'hich the year by year translation due to 
increment and castuaUy must continually modify, I think they tell us 
something of inijx>rtanc:e: something we seem to have discovered 
before. For the pre.sent 4 — 5 feet class that is due to peter out so 
heavily during the next decade includes all the trees that were of the 
minimum tappahle size in 1920 when channelling started. Once 
again we find this class failing us. After about 20 years of tapping 
they just 'Van’l take it” — and it is essentially their default that brings 
the whole cornpartment to an end during that same period (see para. 
37). 1 say “essentially” because defections in the circumjacent girth 
classes do contribute surprisingly heavily in the last 6 or 7 years of this 
compartment’s tapping life; even before the second decade of tapping 
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is done the casualty list in this type of forest seems to become a com- 
jjosite one, with every size class adding its variable quota from year 
to year. In the example before us, indeed, over 40 |x:r cent, of the 
casualties in the elieven years run that is left, derive from trees above 
5 feet girth; the Old Boys are feeling the pace too! 

48. So much for quantitative data. I do not pretend that these 
small field studies of mine, undertaken in the midst of a busy working 
season, are either complete or conclusive: but to one who s[>ends 
most of the year in resin-tapped forest confronted daily by thousands 
of channelled boles in all their variety of size, shape, condition and 
progress of channeLpattern, they help build up a picture. A picture 
of p(X)rly tended, generally ill-stCKked, irregular forest in which all 
the multitudinous factors for bole-space loss are operating in all their 
varied potency — the smaller trees, often long suppressed beneath their 
elders or prematurely tapped, now petering out on their primary taj>- 
ping cycle, handicapped in a hopeless race; the larga' still lasting out 
against misalignment and bad cutting but the biggc^s.t of them, the 
now overmature stagnating stock, often bearing a legacy of crude mul- 
tiple channelling* that has substantially depleted tlieir tapping; caju- 
tal. And the picture cannot be considered complete, 1 think, without 
mention of tlie following: 

(a) the high projx>rtion in our more accessible, village-ridden 
forests of trees of the “depressed classes’' — not merely dominated and 
suppressed, and therefore incrementing slowly, but crooked, fantasti- 
cally twisted, leaning, knotty or otherwise cri]>])led and defective indi- 
viduals. As these are not the trees removed in right fellingx or fx;tty 
sales, the tendency has been for this unfortunate class, with its low 
lapping potentiality, to form an ever larger pro|x>rtion of our resin 
crop. 

(b) the increasing degrade especially in our new Reserves of site 
quality, from the evil combination of regular burning with incessant 
browsing and over-grazing in hilly, often steep, country. Annual or 
biennial burning of resin areas is forced on us as a measure of fire 
insurance; the hordes of lean, ribby cattle and voracious, sheep and 

’^‘Before 1916, two channels on — 6 feet g., and three on larger trees, 
a regime natural under the Selection system: after 1916, two channels on 
trees 7 feet g. and up. Ten years of double tapping reduces a 7-foot tree 
to the bole space of one 5^ -foot girth. 


INDIAN FORESTER 


tFl9RX)ARY 


104 

goats are there by right or popular clamour. Their combined and 
cumulative influence in desiccating and depauperating, even to ero- 
sion, the forest soil that should nourish our trees, is surely being re- 
flected in the growth, shape and health of our growing stock, not least 
the badly needed recruits to our tapping capital. 

49. And finally there is fire, i.e. direct fire damage to the tree, 
which I mention last because its menace, if perpetual and universal, 
confounding all our calculations, bears chiefly on the intersp^tial tap- 
ping cycle we are being forced prematurely to con tern pkte—in terms 
of scorched and ruined callus, or even charred and drying interspaces. 
With Kumaon’s unfortunate incendiary history, the proportion of 
these had mounted distressingly high before the introduction of con- 
trolled burning during the present decade compounded this arson at 
a reasonable figure. 

(To be concluded,) 


GERMINATION OF NIM SEED (AZADIRACHTA INDICA) 

By M. V. Laurie, Silviculturist, E.R.I. 

Readers may recollect that in the August number of the Indian 
Forester a letter to the Honorary Editor on the above subject was 
published. The main point i;iiised was that while many |>eople find 
?iim seed difficult and irregular in germination, in one range 
in Madura district, Madras, excellent and regular results were ob- 
tained from nim seed collected, not from nim trees, but under Ficus 
trees where they had been dropped by birds. Such seeds were found 
to be pure white in colour, as compared with the ordinary brownish 
colour of the seed collected from nim trees and removed from its 
skin. 

Since then a number of forest officers have written to say that they 
have no difficulty whatever in getting good gerriiination. Allowing, 
however, for the one or two that wrote to say that they did have 
some difficulty and for the fact that people do not normally write to 
the papers alx>ut. thing’s they can't do, it was considered that there 
still was sufficient doubt about the regularity of germination to 
make it worth while getting to the bottom of it. 
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Accordingly, the Research Ranger at the F.R.I. borrowed a few 
hens from an obliging shopkeeper, and offered them temptingly ripe 
fiim fruits to eat. They turned up their beaks in scorn. The birds 
were then put on starvation rations for a day or two, and when 
ravenously hungry were again offered the nim fruits. They looked 
at them hopefully, but suspiciously, and finally decided that a hunger- 
strike was preferable to such a revolting diet. Finally, by moisten- 
ing the fruits and rolling them in flour so as to camouflage them, 
the long suffering birds were persuaded to eat them. They swal- 
lowed them whole. When a sufficient number of seeds had been 
devoured, the birds were given a good meal and the reappearance of 
the seeds was anxiously awaited. Days passed by without a sign, and 
it was finally decided that they had been digested, so tlie hens were 
returned to their owner, none the worse for their cx^>eriencc. 

Since the hens were so unobliging, it was not possible to in- 
clude in the comparative germination experiments seed that had 
been cleaned by birds in the same way in which the seed which had 
been picked up under Ficus trees had been naturally cleaned. Arti- 
ficial cleaning was, however, tried to see whether, as in so many 
drupaceous fruits, removal of the pulp improves germination. Three 
treatments were compared, namely — 

A. — Control — fruits uncleaned, and skin left intact. 

B. — Fruits skinned but pulp not removed. (Seeds were a brown 

colour after drying.) 

C. — Fruits .skinned and pulp thoroughly washed off. (Cleaned 

seeds were white in colour.) 

Treatments B and C were done 24 hours before sowing, and the 
seeds were air-dried under shade in all cases. 

^Sowings were done on the 94th July 1938, 400 seeds of each 
treatment being sown in eight replicated sets of 50 of each kind. 
The beds were not watered or .shaded, and monsoon conditions pre- 
vailed. 

Germination started in four days for C and nine days for A and 
B, and in all three cases was practically completed by the 35th day 
after sowing. 
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The plant percentage by the end of August 1938 was: 

A. — Control ... ••• 13 pe** cent. 

B. — Roughly cleaned ... ... 42 per cent. 

C. — Fully cleaned ... • . 63 per cent. 

— the differences being all highly significance, (x* test ). Mean heights 
varied from 3.5 inches to 3.9 inches by the middle of November for 
the different treatments but did not show significant differences. 
The conclusion is, therefore, that thorough removal of the skin 
and pulp by washing so as to give a clean, white seed causes a great 
improvement in germinative capacity (almost five times as good 
as uncleaned seed in this experiment), whereas intermediate results 
are obtained with roughly cleaned seed. It appears, therefore, that 
thorough cleaning of the seed is definitely worth while. 

> Elsewhere in this number is published a letter from Mr. N. D. 
Sahni, District Forest Officer, Nellore, on this same subject. While 
the evidence of the above experiment indicates that his disbelief in 
the benefits of depulping is probably incorrea, his experiences re- 
garding other factors influencing germination and early growth, and 
es[>ecially the advantages of a burn over the soil before sowing are 
important, and have been corroborated by research work done by the 
Madras Provincial Silviculturist which demonstrated the very marked 
advantages of burning when attempting to regenerate dry forests. It 
is interesting to hear that, in Nellore, this species Mands consider- 
able damage from nibbling by cattle, deer and samhhar, as this has 
definitely not been the case in the tanngyas in parts of the United 
Provinces (Saharan pur division), where lines of nim were almost 
completely wiped out by browsing. It may, of course, be a matter of 
difference in intensity of browsing, but it would be interesting to 
hear other experiences in this matter, and also whether they share 
Mr. Sahni's happy experience of finding that nirn seedlings do not 
die back in the hot weather following the first monsoon. 


GROWTH OF BAMBOO SHOOTS 

The rapid growth of bamboo shoots is well known. Agnesf 
Arberi chronicles a number of recorded measurements in terms of 
growth fier day in various species of the bamboo and from different 
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parts of the world. This includes a record of a little over 5 feet per 
clay for Banilntsa arundinacea Willd. (at Kew), feet 9 inches for 
PJiyllostachys mltis Riv. (in Japan) and 2 feel 6 inches for the 
C^hinese bamboo “Mow-chok.” 

One chief induceiiient for attempting the cross between sugar- 
cane and bamboo ^ at Coimbatore was this observed rapid growth of 
shoots in the Banthusa arundinacea avenue on one of its 
borders. The picture reprcKluced here is an attempt to record this 
rapid growth by means of weekly photographs. The compara- 
tively dry and oj>eu conditions prevailing at Coimbatore are not 
very conducive to rapid growth of bamlxx) shoots; but, even so, 
grow'th of as much as i foot 8 inches jxr day of ^{4 hour's, was re 
corded during the second week in the series of photographs taken. 
Tlui new shoots for the year appear at (Coimbatore about July- 
Augusii and these rapidly grow to a total lieight of over 40 feet in 
about a month, after which the growth phase manifests itself in the 
profuse development of secondary and tertiary branches. 

T. S. VENKATRAMAN, 
Imperial Agricultural Research hisHtnfe, 
Coimbatore Sugarcane Station, Lawley Road Post, 

REFERENCES 

1. Agnes Arber: The Gramineae, 1934, page 62. 

*4. Venkatraman, T. 8.: “Sugarcane — BamlxK) hybrids." Indian 
Jour. Agric. Sci., 1937, VII, Pt. Ill, page 513. 


FOREST HUMOURS 

It is a long time since the editorial appeal wms made under this 
head in the Indian Forester, and feeling that such an appeal could 
not possibly go unheeded, I have anxiously searched every copy for 
more than two years for further “humours." Alas, my searches have 
been in vain. Possibly the Editor is storing up the replies and will 
in due course is.sue a special “Humours Christmas Number." For 
forest pleasantries and jungle jests must be the lot of all of us, and 
rich must l>e the store of humour if only it be garnered, 
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With a twinge of conscience at my prolonged delay, I venture 
to add my mite, in the hope that it may still be considered worthy 
to find a place in this inestimable periodical. 

Firstly, a racy idiom that our American cousins could hardly 
better. A keen Range Officer, who luid distx>vered a somewhat dead 
wild elephant in the jungle, came to inform me in the following 
terms: “Sir, there is a pair of tusks defuncting in backside of planta- 
tion, compartment 3.“ The more orthodox “deceasing/’ one feels, 
would have been a poor substitution — more especially down-wind. 

llien there was a waggish resin muharrir, whose English quips 
and bon mots still stick in my memory. On one occasion, he inno- 
cently enquired of my Conservator (whose footsteps he had been 
dogging for an hour, as if there were something important on his 
mind), what he thought was the most jollisome sight in the jungle? 
The Conservator, without doubt fatigued by an arduous inspection, 
could not give the matter the consideration it clearly descrveil, and 
at once shrugged his shoulders and ga\c up. “Three chirs,* Sahib,” 
said the muharrir, with a meek twinkle. And we moved off uttering 
hearty laughs. 

It was in this same division that a Forester adroitly posed me 
the following, facsimilating a serious scientific air: , 

“Where does a chir pine go to when it is tapped-to-death?” His 
succinct reply, “To blazes,” show^s that one can tap humour from a 
mind running in many channels — perhaps even a pun from a Pandit I 

<!> 


*PimiS hnyijolia (Roxb.) 

[Perhaps the following advertisement, which appeared on the 
editonal breakfast table one Monday morning, may appeal to our 
contributor. The spelling and contents are precisely as printed in 
the original, — EmroR.] 

AN A GRAPE FRUIT A DAY 
KEEP DOCTOR AWAY, 

A Good Health 

Better Than Welth 

“Grape Fruits” the World Famous Effervescent Health Bulder 
Grape fruits has quencher which can be drink with beneht at before 
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breakfast, established a reputation unque in the history of human, 
corpulency : — 

The treatment of this trouble some condition welfare is greatly 
helped by the regular use of Gra|>e Fruit this will ensure inner clean- 
liness and thus aesist such other measures for the reduction of super 


fiuous fat as may be adopted. 


Digestive ailments. 

Splun. 

Disorders of the liver. 

Dysentry. 

Bed Complestion and Disorder of the 

Vomit. 

Blood. 


Reheurnatic Conditions. 

Bellyache. 

Sleeplessness. 

Hiecup. 

Pregnancy in the morning sickness Heart- 

Paipitation. 

burn, 


Headache. 

Indigestion. 

Cholera. 

Fpwtaslis. 


Directions for Use. 


Cut a Grape fruit into two parts take juice out of a part in a 
glass and Mixed a table spoon of sugar take first thing in the morning 
before breakfast. 


Grape fruits are recommanded by many doctors all over the 
Ph'ope and all other contirys more ever better for Brain workers. 

Taste of the Grape fruits are like sweet sour and simple bitter. 
Selling Agents: — 

X X X, Contractors, 

For Married Families and 
Military Officers Lines. 
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SUMMARY OF REVENUE, EXPENDITURE AND SURPLUS OP THE FOREST 


Heads. 

Imperial, 

Benjjal. 

United 

provinces. 

Punjab. 

Biliar. 

Of issa. 

Assam. 

Timber and other Pro. 
diice— 

103«.37 


18,35,757 

44,36,143 

22,46,434 

5,64.747 

4,28,300 

16, 85, 14, (t 

1937.38 


2l,r>4,3!«) 

1 

50,02.500 

23.60,192 

7,00,926 

4,29.086 

17,50,720 

Expenditurti^ 

Conservancy, Main- 
tenance and Pegenera- 
tinn— 

1936-37 


5,32,57i> 

9,96,713 

13,14,797, 

1,21.8.35 

i 

1,12,904 

2,77,643 

1937-38 

•• 

5,94,716 

9,8:1,635 

11,22,409 

1,69,268 

99,621 

i 3,30,780 

Establishment— 

1936-37 

54,399 

8,76,158 

18.79.145 

10,75,179 

3,71,363 

3,24,991 

9,15,243 

1937-38 

53,607 

9,69,653 

18,39,087 

11.27,8:12 

3,99,875 

3,32,371 

8,41,469 

Total of Expenditure— - 

1930-37 

54,399 

14,08,730 

28.75,858 

23,80,976 

f93,198 

4,37,955 

11,92,886 

1937-38 

53,667 

15,63,769 

28,22,722 

22,50,241 

5,69,14,3 

4,31,992 

11,72,249 

Surplus or Deficit (wmtM)— 

1936-37 

-54,399 

4,27,027 

15,60,285 

-43,542 

71,549 

-9,655 

4,92,254 

1937-38 

-53,667 

5,90,561 

21,70,778 

1,09,951 

1,31,783 

-2,906 

5,78471 
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TIMBER PRICE US% DECEMBER mS JANUARY 10aO. 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE), 


Trade or 
Commoa name. 


Blue pine 
Chir 


Hopea 

In^an 

rosewood 


TetramBles nudiflora 


I Pirns exceka 

I ** 

j Pirns long* folia 


Smnlonia floribunda 
Gedrus deodara 

YaJlsria indica 
Abies ds Picea spp. 
Omlim arborea 

OipUmarpus spp. 


Adina cordifolia 


Hopea parvifiora 
Dalbergia laHfoUa 


Xfflid xylocarpa 
Teminalia panmhta 


Locality. 

I)e3cri|)tion 

timber. 

Pricep. 

3 

4 

1 

Assam 

Logs 

Rs. 30*0*0 per ton in 
Calcutta. 

Bombay . . 

Squares 

Rs. 32-0-0 to 64-0-0 per 
ton. 

Madras 

Logs 

Rs. 1-2-1 to 1-5-0 per 
c,ft. 

Bombay . . 

Logs 

Rs. 48-0-0 to 84-0-0 per 
ton. 

Madras 

Logs 

Rs. 0-16-7 to 1-3-3 per 
c.ft. 

Bihar 

Logs 

Rs. 0-12-0 to 1-0-0 per 
c.ft 

Orissa 

Logs , . 

Rs. 0-8-0 to 1-4-0 per 
c.ft. 

N. W.F.P. 

12'xl0'x5' .. 

Rs. 4-8-0 per piece. 

Punjab . . 

12'xl0'x5' .. 

Rs. 4-13-0 per piece. 

N, W.F.P. 

9'xl0^x5^ .. 

Rs. 1-12-0 per piece. 

Punjab 

9'xl0'x6* 

U.P. 

9'xl0'x6' .. 

Rs. 3-4-0 per sleeper. 

Bengal . . 

Logs 

Jhelum 

Logs 


Punjab .. ! 

9'xl(Fx5*' .. 

Rs. 3-16-0 per piece. 

Madras . . j 

Logs 

Punjab . . , 

9'X10"X6' .. 


Orissa 

Logs 

Rs, 0-10-0 to 1-4-0 per 

Andamans . . j 


c.ft. 

Squares . . 


Assam . . i 

Squares 

Rs. 50-0-0 per ton. 

Bengal 

Logs 

Rs, 30-0-0 to 36-0-0 per 
ton. 

Rs. 1-3-0 per c.ft. 

Assam 

Squares 

Bombay . . 

i Squares 

Rs. 24-0-0 to 65-0-0 per 
ton. 

C.P. 

: Squares 

Rs. 0-13-0 per c.ft. 

Madras 

Logs 

Rs. 1-3-0 per c.ft. 

Bihar 

Logs 

Rs. 0-8-0 ))er c.ft. 

Orissa 

Logs 

Rs. 0-5-0 to 0-10-0 per 
c.ft. 

Madras 

B. 0. Sleepers 

Rs. 6-0-0 each. 

Bombay . . 

Logs ‘ .. 

Rs. 52-0-0 to 90-0-0 per 
ton. 

C.P. 

Logs 

Rs. 0* 1 4-0 to 1 -2-0 per o.ft. 

Orissa 

Logs 

Rs. 0-12-0|to 1-4-0 per 
c.ft. 

1 Madras 

Logs 

Rs. 1-9-0 to 2-6-10 per 

e.a 

Madras 

B. G. Sleepers 

Re. 6-0-0 each. 

Madras 

Logs 

Bs. i-4-7 to 1-6-0 per c.ft. 
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Trade or 
oommon name. 

Species. 

Locality. 

Description 

of 

timber. 

Prices, 

1 

2 


4 

1 6 

Laurel 

Termimlia tomentosa , . 

Bombay . . 

Logs 

; Rs. 56-0-0 to 60-0*0 per ton 

»» •• 

II • • 

C.P. 

Squares 

1 Rs. 0-12-0 per c.ft. 

99 

II 

Bihar 

Logs 

: Rs. 0-6-0 to 0-8-0 per c.ft. 



Orissa 

Logs 

Rs. 0-6-0 toO-12-Oper c.ft. 

Mesua 

Meemferrea 

Madras 

Logs 

' Rs. 0-14-0 per c.ft. 

Madras 

; B. G. sleepers. . 

Rs. 6-0-0 each. 

Mulberry . . 

Morns alba 

Punjab 

Logs 

I Rs.2-6-9to6.1-:i per c.ft. 





' in round. 

Padauk 

Pkroearpus dalbergioides 

Andamans . . 

: Squares 

1 

Sal 

Shorea robusta 

Assam 

; Logs 

! Rs. 25.4-0 to 75-0-0 per 
i ton. 

i Rs. 5-8-0 each. 


II • • 


B. G. sleepers 


II 

II 

M. G. sleepers 

' Rs. 2-9-3 each. 

>f • • 

II • • 

Bengal 

Logs 

: Rs. 20-0-0 to 75-0-0 per 





1 ton. 


II • • 

Bihar 

Logs 

i Rs. 0-8-0 to 1-3-0 per c.ft. 

»» • • 

II • « 


^ B. G. sleepers 

1 Rs. 4-8-0 to 6-0-0 per 
' sleeper. 


II 

1, 

M. G. sleepers 

; Rs. 1-10-0 per sleeper. 



C.P. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 



Orissa 

' Logs 

, Rs. 0-8-0 to 1-4-0 per c.ft. 


II 

U.P. 

Logs 

Rs. 1-0-0 to 1-6-0 per c.ft. 

Ik 

II • » 

,1 

: M. G. sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 

II • ■ 

II • • 

II • • 

B.G. sleepers 

Rs. 4-14-3 to 5-4-0 per 
sleeper. 

Sandalwood . * 

: Sankthm album 

Madras 

.Billots 

Rs. 306-0-0 to 639-0-0 





j per ton. 

St^gdan 

Ongeinia dalbergioides .. 

C.P. 

Logs 

: Rs. 0-15-8 per c.ft. 

¥ 

It • • 

Bihar 

Logs 

Rs. 0-12 0 loO'14-O per 

c.ft. 

i» • • 

»» • • 

Orissa 

j Logs 

: Rs. 0-8-0 to 1-0-0 per c.ft. 

Semiil . . 

Btmhax malabaricum . . 

Assam 

1 Logs 

Rs. 33-0-0 per ton in 




Calcutta, 

II • • 

99 • • 

Bihar 

Scantlings 

; Rs. 1-0-0 per c.ft. 

II • • 

• I • • 

Madras 

Logs 

i 

Sissoo 

Dalbergia siasoo 

Punjab 

Logs 

; Rs. 0-12-10 to 1-6-0 per 




c.ft. in round. 

II • « 

II • * 

U.P. 

Logs 

Rs.0*14-0to 1-6-Cpero.ft, 

II • • 

II • • 

Bengal 

Logs 

Rs. 35-0-0 to 75-0-0 per 





ton. 

Sundri . . 

Ueritiera spp. 

Bengal 

Logs 

Rs. 20-0-0 to 26-0-0 per 




ton. 

Teak 

Tectona grandls 

Calcutta . . 

Logs 1st class 


II • • 

II 

II •• ! 

Logs 2nd class 


11 • • 

*1 • • 

C.P. .. i 

Logs 

RB.1.4-3to2-l-llperc.ft. 

»♦ •• 

|l • ■ 

II » • i 

Madras . . j 

Squares 

Rs. 2-3-3 per c.ft. 

fi • • 


Logs 

Rs.1-14-0 to2-13-6peic.ft. 

n • • 

fl * • 

Bombay . . | 

Logs 

Rs. 67-0-0 to 160-0-0 per 



1 


ton. 

White dhup . . 

99 

i 

II • • i 

M. G. sleepers 

Rs, 3-14-0 each, 

Omafium eupkjfUum • . 

Andamans . . { 

1 

Logs 

L 
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COBRESPONDENCE 

SOIL DETERIORATION 

Sir, 

I have read the letter under the above heading, by Mr. J. E. M. 
Mitchell, Chief Forest Officer, Coorg, in your September 1938 issue. 
Mr. Mitchell alludes to the quotation from a Report to Government 
in 1876 by Colonel Beddome, Conservator of Forests, Madras, which 
I gave in my paper entitled “The Man-Made Desert in Africa — Ero- 
sion and Drought. “ 

1 took the quotation from my work the “Forests of India.“ But 
originally I extracted it from the actual Report by Beddome to Gov- 
ernment which I had obtained on loan either from the India Office 
in London, the Government of India in Calcutta, or, more likely, 
the Government of Madras. 

I do not know upon whai reasons or proof Mr. Mitchell writes 
“No doubt in 1876 Colonel Beddome was alarmed at the big areas 
taken up for coffee cultivation in (.ioorg. He, however, assumed that 
after four years coffee cultivation would be abandoned and new areas 
cleared. 'Fliis wasn't the case and many coffee estates oj>ened in 
those days are still giving gofnl yields,^’ 

Lieutenant Beddome -^vas apjx>inied to the Madras Forestry De- 
partment alx)ut 1857-58. In 1860 Dr. Cleghorii visited the Nilambur 
(Conolly) Teak Plantations which were under the executive udmi- 
nistration of Lieutenant Beddome. 

When C;ieghorn went on leave shortly afterwards. Captain R. H. 
Morgan officiated as Conservator, and Captain Michael and Lieuten- 
ant Beddome are mentioned at the time as being able members of 
the Staff. Some years later (he was apparently officiating for Cleg- 
horn as Conservator in 1864) Beddome succeeded Captain Douglas- 
Hamilton to the charge of the Anaimalai Forests.' 

When leaving Ootacaraund after my first visit there, I rode ac- 
ross the downs (a heavenly ride it w^as) and then went down through 
the thick forest on the west to Nilambur. On my way I spent some 
hours with a Planter and examined the coffee garden, planted on a 
more or less steep slope. It proved of great interest to contrast this 
garden with tea gardens I had seen in the Himalaya East and West 
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(ill the Dun) and in the Bengal Duars and away down in the Chitta- 
gong district. 

I noted that the slopes under colFce were already deeply scored 
by the monsoon rains and that channels were commencing. 

When Colonel Beddorne wrote that report ol' Jiis he had ab 
least 18 years* service in Madras. And his record shows him to have 
been a {xirticularly observant man. 

Does Mr. Mitchell really believe that sucli a man could have 
made the mistake, the totally wrong inleicnce, which he attributes 
to him? 

And on what proof? 

1 am sending you. Sir, a cojiy of my thiid pajier on this Krosioii 
and Intermittent Rainfall (juestion. It may prove of interest to 
some of your readers. 

Since it is all on the same lines, may 1 make a remark on the 
letter entitled “Erosion” by W. D. M. Warren, in the October 1938 
issue. I have followed his most interesting work on this erosion- 
curn-desiccatioii question, with considerable interest. Ehe more so 
since he commenced it in the old .Singhbhum Division where I first 
joined in India — now' divided into three (or is it four?) Forest divi- 
sions with some fine working plans, w’hich I envy. 

1 am in agreement wdth Mr, Warren’s views, tentative as they may 
yet be. There is far loo large an area of a jx)or type Ibrest on the 
globe. If by some cheap and effective means the Forest officers can 
grow^ it on to something better, how^ever small the increa.se may be, 
the total amount of pnxluce resulting would be staggering — as also 
the benefit to the human race both in India and Africa. 

I do not wholly agree wdth Mr. Warren’s remark “We must 
break away from European concepts which would see water off the 
area, as being unwanted and a curse.’* I think I could take Mr. 
Warren by the arm and show^ him a few places in Kurof)e wdiere he 
would have plenty of opportunity to practise his own policy. I agree 
that without coniinmiy of policy no true forest administration can 
exist. 


E. P. STEBBING. 
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LAUREL WOOD AND ITS MARKET IN GREAT BMTAIN 

Sir, 

Reference a note on “Laurel Wood and its Market in Great 
Britain*’ on page 669 of the Indian Forester for the month of Novem- 
ber 1938. 

I beg to inform you that under instruction of Mr. H. F. Mooney, 
the Forest Adviser, Eastern States, I despatched to London ^,569 eft. 
of laurel wexxi within the last two months. The financial results 
are given below: — 

Expenses 

Rs. 

1. Cutting and carting ... 700 

s. Railway freight, shipping 
charges and port dues, etc. ... ^{,553 

I'otal ... 3,^53 

Sale price received ... 6,153 to 54 gtrth, 

3.V. 6d; 72 in. and above 
girth, 4^. 6 d. 

Profit ... 2,900 

It gives Re. 1 /u |XT eft. while the price realized by local sale 
is annas five per eft. 

1 quote below an extract from a letter of Sir Hugh Watson, 
Timber Adviser, London, on the quality of logs sent. 

“Among laurel logs, which arrived recently on a contract with 
no guarantee of quality, was one which the broker described 
as the finest example of figured laurel that he had ever seen. 
The length was ? i feet and the girth rough squared was over 
6 feet. The log was sound and figured throughout. This in 
itself was rare and figure usually only occurs in patches. If 
it had been sent on consignment it would have fetched about 
85 shillings per eft.** 

You may kindly publish the above information in the Indian 
Forester if you think it worth while and of any interest to your readers. 

MEHAR CHAND GUPTA, Rai Sahib, 
Forest Officer, Patna State, 
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NIM GERMINATION 

Sir, 

I have read your note on germination of nim, {Amdirachta 
indica) seeds in the Jndhm Forester for August 1938 with great 
interest. I quite agree with you when you say that nim is one of 
the easiest species to raise. I have been in tliis division (Nellore 
Division) for the last three ye^irs and have never experienced any 
difficulty in gjerinination of this species by direct sowing in our rab 
patches. I'he only thing we have to guard against is the rodents. 
I shall not be surprised if the failure and irregular germination of 
nim referred to by you might he due to this. It may be verified from 
where bad germination is reported if this factor has been eliminated. 

2. The seed is generally collected liom beneath the mother 
trees and is a mixture of fallen fruits and seeds dropj^ed by the birds. 
I must say that undoubtedly the former class predominates and no 
Sf>ecial attention is paid for the collection of the latter class. The 
collection of the seed is to be quick because if not picked up imme- 
diately after they fall from the tree they are removed by the villagers 
for extraction of nim oil. Under these circumstances I am not in 
much favour of the theory that better germination is due to the use 
of picked up seeds which have been dropj>ed by the birds- either 
depulping them or having passed through their alimentary canal. 

3. In Satyavedu Range, Jarukul’odu fuel series of this division, 
the rab patches of 1934 have given amazing re.sults. The tallest plant 
is 16 feet high and 9|^ inches girth (four years’ growth). The average 
height is nine feet and average girth is four inches. The growth was 
so dense that the rab patches had to be thinned in the third year. 

4. Another interesting instance that I can think of is that a 
coupe fence was accidentally burnt and I dibblfed nim seeds after 
light working of the soil and mixing well the ash obtained. Within 
a year there was a small hedge of nim seedlings. This makes me 
think of the burn on the soil before working it for <iowing~~a most 
important factor in ta/^sowing. It will be interesting to verify from 
those who report failure if any such burning of the slash and working 
of the soil precedes sowing. If the reply is in the negative, they 
may be asked to try ra^-sowing and then watch the results. 

x> 
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5. The other advantage with this species is that the seedlings 
do not die back in the ensuing hot weather which generally follows 
the monsoons. It also stands considerable damage through nibbling 
by cattle, deer and sambhar, 

(). You may publish this information in part or whole in the 
next issue of the Indian Forester if you think proper and I shall be 
too glad to furnish you any further information in this connection. 

N. 1 ). SAHNI, i.F.s. 

District Forest Officer, 
Nellore. 


REVIEWS 

FORESTRY AND STATE CONTROL 

By Professor R. S. J’rouf 
(Published by Oxford Vneoersity Press.) 

At a time when Oovernnients all over the world are paying* 
increased attention to forestry and the evil results of forest desttruc- 
tion, «ind in some cases are increasing State control over private 
forests and waste l^nds, this little book by Professor Troup comes 
very opportunely. The dominant impression one receives by a per- 
usal of this book is that State control of some sort seems essential for 
scientific and economic forestry, to produce the maximum sustained 
annual yield, and to develop the maximum productivity of the land 
fit and available for timber production. An interesting table shows 
the percentage of total land area under forest, and the classification 
of the foiest area according to ownership, for 33 European countries. 
This table shows that Britain has the smallest percentage of area 
under forest, i.e., 5.6 per cent, (which is even less than the United 
Provinces) compared to 44 per cent, in Russia, 55 per cent, in Sweden, 
and 73 per cent, in Finland. Of this small total, Britain has the 
largest proportion, i.e., 86 per cent., privately-owned, and thus 
appreciably less than 1 per cent, of the area of Britain is under 
State or Corporation forests. A further interesting comparison is 
shown. Britain, which has the smallest percentage of total area 
under state forest, and the highest percentage of forest area under 
private ownership, also has practically no state control over private 
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forests, the productivity of which (per acre) is extremely low, prob- 
ably the lowest in Europe, and forestry is one of the most backward 
industries in the cx)untry. Let us complete the picture by noting that 
95 per cent, of Britain’s limber requirements (mostly soft-woods) are 
met from foreign (X)uritries, tlial there is a serious shortage of timber 
(chiefly soft-woods) antic ipated in less than 50 years, because the 
world’s consumption exceeds ihe production by the astronomical 
figure of 17 thousand million cubic feet prr annum, and that of 
Britain’s total of three million acres of woodland, nearly one-third 
is felled woods and saub, which is idle land producing nothing of 
value! (Except presumably foxes and pheasants.) 

In Britain there is nothing except the law of entail to prevent 
an owner from clearing his woods withoul any attempt at regenera- 
tion, leaving behind devastated areas which are of no value to him- 
self, his successors, or the country in geneial. Nor has an owner 
any obligation to manage his woods properly; in consequence the 
majority of British woodlands present a sad picture of neglect, while 
sustained yield management is seldom understood, much less 
practised. 

Such a condition of affairs finds no place in a totalitarian State. 
In Germany, for example, in all private forests, the area that may be 
felled, the age of felling, even the intensity of thinnings, is strictly 
controlled; felled areas must be reafforested within two ycarsi; there 
is even a law preventing the use of seed from badly formed or 
diseased trees and the elimination of such trees. But state control 
over private forests exists to a greater or less extent in all other 
Euroj>ean countries except Britain. 

It is gratifying, however, to note that one million acres (or one- 
third of the total area of British woodland) is now under the con- 
trol of the Forestry Commissioners, part being Crown woods, part 
unfit for tree grow^th, and part (over 350,000 acres) already planted 
up. This little book gives a convincing case to justify the Forestry 
Act of 1919, and the forest policy in Britain that was then started. 

Professor Troup refers briefly to India, and points out that 
Chapter V of the Indian Forest Act gives all provincial Govemments> 
wide jKxwers of control over all private forests and waste lands. It 
must be admitted, however, that hitherto these powers have not 
been extensively utilised, even where destruction of vegetation has 
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caused or is causing obvious erosion and desiccation. But one or 
two provinces at least are now beginning to take action or are ex- 
ploring possibilities. But for India (including Burma) there is at 
least this justification of past neglect of privately-owned lands, that 
25 per cent, of the total area of the sub-continent is State forest 
under the control and management of the Forest Department, a pro- 
portion which is higher than any European country except Finland 
and (presumably) Russia. But in Britain there is certainly no such 
Justification, with less than 1 {xr cent, of the total area under State 
control. 

E. A. S. 

REPORT ON FOREST RESEARCH IN THE CENTRAL 
PROVINCES AND BERAR, 1937-38 

1 he report represents an imyxirlant departure from those of the 
previous years in that results based mainly on experiments are 
recorded. The attempt to enhance the scientific value of the report 
is a move in the right direction. The value of reliabte field observa- 
tions is not, however, to be minimised. These often indicate the 
direction in which experiments should be undertaken. 

The observations on the treatment of sal forests have brought 
out the facts that clear-felling is definitely unsafe and that retention 
of a shelterwood is desirable. Fhe important factors to be contended 
with arc frost and browsing. In practical forestry the retention of 
shelterwood in varying degrees and mixture with frost hardy species 
is recognised as the only means to minimise damage. In teak forests, 
strip fellings in the Melghat Division have failed to minimise frost 
damage. 

Nursery work and artificial regeneration appear to have made 
much headway in the province. Heredity trials with solid Dendro- 
calnius strictus and an experiment on the possibility of introducing 
Chlorophora excelsa have been started by the Silviculturist. Plant- 
ing of teak stumps is being done on a large scale in two divisions. 
The cost of formation of plantations has been gradually brought 
down. Agri-fidlvicultural work in Yeotmal Division shows that such 
work can be successful only in localities where there is a keen demand 
for land and a cheap labour supply. 
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Arboriculture isi receiving increased attention throughout the 
Central Provinces. 

A suggestion is made for a method of thinning termed “indivi- 
dual stem silviculture.” 7’he chief advantage of the metluKl described 
is that the number of stems to be retained is fixed so that there is 
no danger of over felling. I he drawback is that it is ajrplitablc only 
to plantations and ap)>roxiniately even age:l areas. Its usefulness in 
large areas of natural forest which a Divisional Forest Olficcr has to 
deal with is, therefore, restricted. In practice the results will prob- 
ably be the same as under a conventional method of thinning. 

I'he results of experiments on the destruction of climbers, which 
are summarised, are cpiite useful. 

No encouraging results have so far been obtained as regards the 
introduction of suitable species for mixture in teak j)lantations. 
Properly planned experiments arc indicated. 

The experiments on grazing have yielded only indicative and 
not couclusive resultsi Spear grass tends to be replaced by 
Iscfiarmurn /axinti by repeated closures, and heavily giazed pastures 
recover after two or three years closure, but beyond four or five 
years the coarser grasses increase again. Further experimental work 
is to be undertaken on pasiture improvement. 

The progress of revision of working plans has been satisfactory. 
Crop diameter versus age, and crop height versus age, figures have 
been worked out for teak. Fhesc should be useful for the province. 

I'he Utilisation Branch continued its useful work. IiUTcased 
revenue from deparlmcntal sales and increased outturn from the 
Allapilli Saw Mill arc reported. Jlymcnodicfylon cxcelsurn has been 
found to give satisfadory results in the Chanda Match Works for 
making splints. 

I’he inadec]uacy of the staff for cxperiineutal work is rightly 
stressed. 
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THE WOOD STRUCTURE OF SOME AUSTRALIAN 
CUNONIACEAE WITH METHODS FOR THEIR 
IDENTIFICATION 

By H. E. Dadswki.i, and A. M. Eckkrslky. 

This small bulletin is a slight departure from the earlier publi- 
cations on wood structure that have been issued by the Council for 
Scientific and Industrial Research in Australia. I’lic authors deal 
with eleven different species belonging to seven genera of the family 
Cunortiaceae, All of them are limbers of commercial value on 
account of the ease with which they can be handled both for turnery 
and for joinery works. None of these sj>ecies is represemted in India, 
but still this publication is of considerable interest because of the 
conclusions that the authors have arrived at. Based on the anatomy, 
the authors have been led to divide these timbers into two main 
groups. The characteristics that have been used for this classifica- 
tion are all microscopic. I'he type and tlic sha|>c of pits and their 
size have been used with advantage for tbiw purpose. Another 
interesting conclusion that has been drawn is that the Australian 
species Weinrnannia Inchnocarjm can be better classified as Geissois 
lachnocarpa. On the whole it is an interesting publication and adds 
considerably to existing knowledge of the anatomy of timbers of 
the family Cujioniaceae. * 

K. A. CHOWDHURY. 

EXTRACTS 

SCOTTISH FORESTRY 

“A brighter future for forestry was forecast, by speakers at the 
annual dinner of the Edinburgh University Forestry Society, held 
in the Royal British Hotel, Princes Street, last night, under the 
chairmanship of Mr. L. M. Middleton. 

Sir Thomas Holland, K.c.s.i., k.c.i.e., who proposed the toast of 
"Forestry,” said that he knew of no industry that required from a 
man the same degree of conscientious regard for the future of his 
industry as was needed in forestry. The forestry officer never saw 
the results of good work. He would never hear what was said of 
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him — (laughter) — because, like the educationist, he did not see the 
result of his own errors, or yet the benefit of his good work. 

I.ord Kinnaird, honorary president of the Society, in his reply, 
referred to the more hoj^ful future of forestry in this country. He 
spoke of a meeting which owners of w^ood lands in Perlhshirc and 
Angus had recently had with Sir Roy Robinson, head of the Forestry 
Commission. Sir Roy had indicated that the country looked in a 
large measure to the privately-owmcd W’0(xllands for necessary supplies 
of timber in the future, and he had asked the meeting for suggestions. 
They were grateful' that the Forestry Commission should take that 
practical interest in them, and they believed that something might 
come from it. 

WOODLAND OWNERS ASK AD\ ICE 

In response to Sir Roy Robinson’s imitation, the meeting sug- 
gested that some financial help should be given by^ the Government 
in the form of a grant towards the maintenance of woodlands, which 
would make it possible for the owmers to put vastly greater areas 
under afforestation. I'lie Government said that they wanted woods, 
and that they w'anted privately-owned woods, and the owners said 
they w^ere prepared to find these woods if the Government made it 
possible for them. The other suggestion made was that there was 
a demand on the part of owners for information and advice, and 
what was asked for was that the Forestry (kmnnission should apjK>int 
to every area forestry olfuers, wdio would come to them and give 
advice. Again atul again it was said by owtieis: “VVe do not know 
vvhai to diK we do not know^ what to plant; can’t you hcl{) us?” If 
they had trained men who could help them in that way it would be 
found that their advice would be welcomed, and woodlands would 
be improved, and they would have Scotland and Fngland producing 
the timber they could. 

Professor E. P. Stebbing also replied to the toast, 

DIIIY OF POLITICIANS 

Sir John Sutherland, c:,r.e., who replied to the toast of ‘"The 
Guests” (proposed by the chairman), siiid he had never c'eased to 
believe in the future of forestry in this country. It had had a most 
disastrous time but still the prospect was infinitely better to-day 
than it ever was before. Fie agreed that the question of private 
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woodlands was one which required alien Lion. Wherever they went, 
the outlook was not of well managed, well-cared-for woodlands, and 
whether tlie Stale came lo the aid of the private owner or not, he 
thought it was the duty of every jxdilician to strive to find proper 
protection and proper treatment for all the wood in this country. 
For only within the last two months they had had a lesson: they 
never understood what it was not to have sufficient timber growing. 

Other toasts were: — “Edinburgh University Poresitry Society,” 
given by Mr. A. Spiers and replied to by Mr. A. N. Pringle; “Kindred 
Societies,” proposed by Mr. P. W. Leah, and acknowledged by Mr. 
Erskine Jackson; and “Alma Mater.” submitted by Mr. G. Paterson, 
and responded to by Professor Sir William Wright Smith. 

THE CROWING OF TKEF.S IN GROUPS 

Earlier in the evening, I^ord Kinnaird delivered his presidential 
address to the students at the Forestry Department, George Square, 
taking as his subject: “Natural Regeneration of Wotxllands.” In 
Gef'many and Denmark, he said, he had seen many insiancesi of the 
greatest use being made of natural regeneration, whereas in Scotland 
and in England very little use seemed to be made of this method of 
sustaining the forests. He th.ought they should study that subject 
more than they wx*rc doing. He referred to some of the disadvantages 
of ordinary planting, one of wdiich, he said, was that they were apt 
to get far too pure a crop. He believed tliat if they could keep their 
crop very much more mixed than was the case in most of the planta- 
tions, it would have great advantages both from the })oint of view 
of the soil and from the point of view of the treatment of the woods 
later on. 

Proceeding to point out some of the advantages of natural 
regeneration, I.ord Kinnaird said that one thing that Nature seemed 
to do was to give trees in gToups. a much closer -gi’owth. He had 
watched these trees growing in groups, and he had found that in 
sycamore or ash planted by Nature, and about twenty years old, they 
got perfectly clean stems running up to about fifteen feet, and he 
had also observed that Nature had a marvellous way of spacing her 
trees. 

HKI.PING NAJURE IN HER WORK 

In natural regeneration they got quality in timber, which was 
very important, and they avoided the danger of disease from side 
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prunings. They could not grow hardwood under favourable circum- 
stances if it was mixed with other conifers. He believed that better 
results were obtained by growling trees in groups from natural 
regeneration than by planting them out individually. 

Making a plea that they should help Nature in her work, he 
suggested (hat the large number of acorns whicti were eaten by 
pigeons should be saved. They should be collected and kept under 
favourable conditions till they were ready to sprout, and then planted 
out. His Lordship again emphasised his beliel in the growing of 
trees in groups, and said that if this method was followed they 
wH>uld have a much healthier soil than they would have with only 
one species. ” — Scotsman . 


GERMAN FORESTRY 

The following review appeared in Nature, Vol. 142, Saturday 
1st October 1938: 

German Forestry. By Prof. Franz Heske. Pp. xxv + 342 + iG 
plates. (New Haven: Vale University Press. London: Oxford 
University Press, 1938) 14.S'. net. 

‘‘This is a large book of 342 pages, and has been chiefly written 
for the American forester. Dr. Heske deals chiefl) with forest econo- 
mics and polity. The character, extent and ownership of forests in 
Germany, the growth, production and utilization of wood materials, 
and the general public services of the forests in the protection of 
w^atersheds, in the conservation of wild life, affording recreation and 
in maintaining industries, employment and stabilizing coinniuniiies. 
An interesting fact is stressed. Until recently, the management of 
the forests was under the different German States, with a consequent 
difference in policy. A. greater measure of control of policy by the 
Central Government is now being introduced, a factor which is all 
to the interests of the country as a whole. 

The new departure in such welLestablislied forestry countries as 
Germany and the former Austria would appear to merit close atten- 
tion in India, where the devolutionary pendulum has swung so 
strongly in the contrary direction.” 
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HARAR (TERMINALIA CHEBULA) CULTIVATION IN THE 

PUNJAB 

By R. S. Chopra, P.F.S. 

PUNJAB FORESTRY NOTES, NO. 4, MAY 1937 

The fiarar tree (Terminalia r.hebula)^ Sanskrit haritaki, needs 
no intrmluction to the Indian public for it is found in many parts 
of the country and its fruit has been used medicinally and for dyeing 
and tanning since time immemorial. I'lie hnrar (fruit) forms an 
important drug of the ancient Hindu mairria rnedira and to this 
day is being extensively used for a variety of diseases. There is 
hardly a household which does noi stock harar fruit for some pur- 
pose or other, Sanskrit w^rilers describe the fruit as laxative, 
stomaciiic, tonic and alterative; and the practitioners of Ayinv('(Iic 
medicine use it for fever, cough, asthma, diarrhoea, urinary, skin and 
heart diseases, for enlarged spleen and liver, etc. Dried and jx>wdcred 
fruit pulp is also used as a dentifrice, to cure bleeding and ulceration 
of gums, its paste for sores and ulcers and lotion as a cooling bath 
for eyes. In combination with heharn and anxcla (the fruits of Ter- 
minalia belenca and Phyllanihiis eniblira) it foiiiis the famous fri- 
phala (three fruits) which is commonly used by the hakims as an 
adjunct to other medicines in almost all di.seases and is available 
from the pnxisari (the Indian drug vendor) throughout the country. 
The bark, the leaf galls and the oil obtained from the fruit kernel 
all have their medicinal use. Fhe medicinal propeiiies of the fruit 
were so highly esteemed that it received the name of pranada or life- 
giver and suda or nectar and the tree was assigned a luythical origin. 
The Hindu arch-vaid, Dhanvantri, is portrayed holding a harar fruit 
in the palm of his hand as an emblem of its being a panacea of all 
human ailments. 

The Greeks and Mohammedans, like the Hindus, highly extol 
the virtues of the drug and use it on various diseases. It is the 
IJnani (Greek school) physician’s favourite for diarrhoea, dysentery 
and as a purgative to adjust bile and phlegm. Its therapeutic value 
has also been recognised in the European medicine system as com- 
bining a mild purgative with carminative and tonic properties. 
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In modern times the chief commercial value of harar fruit lies 
in its use as a tanning material for dyeing cotton, wool and leather. 
The chebulic myrobalans form India’s most valuable contribution 
to the world supply of tanning materials and are exported in large 
quantities every year to various countries. I'he value of this export 
trade in amounted very nearly to Rs. 47 lakhs. In considera- 

tion of this enormous export trade and high consumption at home 
the extension of cultivation of this tree deserves sjjecial attention. 

In the Punjab the tree occurs in the Sub-Himalayaii tract from 
the Ravi eastwards up to 4,000 feet elevation. Jn the past it was 
extensively cultivated in Kangra district and also in the Siwaliks but 
public interest in growing the tree has gradually diminished. Many 
old haror gardens are reduced to a few overmature trees dying for 
want of upkeej> and replacement of casualties. I'iie number of trees 
in the forests and waste lands has also decreased through lack of 
natural reproduction which is mainly due to wholesale removal of 
unripe fruit and neglect of young plants. Unsorted seed sells now for 
about isf seers per rujx'e in Kangra. The collection of harar fruit 
provided a well })aid employment to many poor villagers in the east- 
ern Punjab and this important .source of additional income will be 
lost to the rural population unless people realise the necessity of 
growing more trees and take active steps to replace the old decaying 
stock. The trc’e is easy to grow and does not retjuire much looking 
after. Its method of cidtivation is described below for the benefit 
of tho.se interested in it. 

Characters and requirements of the tree . — llic tree is a light 
demandcr, /.e., it requires direct overhead light and would not do 
well if planted in a cramped |X)sition. i'hc young plants, however, 
appreciate a certain amount of shade and heiiclit by side protection 
from the hot sun. Harar will grow" in places with rainfall over 25 
inches and maximum shade temperature varying from 90'^ to 1 
and minimum from 30"" to GoT. It is frost hardy and drought resist- 
ant to a great degree and also withstands fire well. Harar trees have 
been found to fx>s.sess a remarkable power of recovery from scars and 
burns after a fire. As regards soil requirements the tree will grow 
even on poor rocky ground but here it remains stunted in growth. 
On deep sandy loam or clayey loam soils it reaches a large size and 
yields a good fruit crop. The climatic conditions of the east Punjab 
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plains and foothills are admirably suited for its growth and here 
the tree could be widely cultivated with profit round villages, in 
waste-lands and on roadsides, etc. Besides the economic value of its 
fruit, the tree yields a hard, strong and durable timber for house 
building and agricultural implements. Its green leaves form good 
fodder for cattle. With its low spreading crown and large leaves it 
forms an excellent shade tree. There may be objections to its plant- 
ing for ornament and shade on account of its deciduous habit but the 
tree is leafless only for a short period in winter. New leaves appear 
early in spring and are soon followed l)y spikes of pale green flowers. 
The tree enjoys another advantage in coppicing well. When a 
particular tree is accidentally disfigured or broken by windstorm all 
one has to do is to cut the stem flush with the ground. Fresh coppice 
shoots spring up from the stump to lake the place of the mother tree 
in due course. 

Method of Cnltwation , — The tree can be raised by sowing the 
seed directly on the site or by transplanting from the nurser)^ In 
view of poor germinative power of the seed and its liability to attack 
by insects, rats, etc., direct .sowing is not recommended. It is best to 
raise stock in the nursery first. For raising stexk the use of fresh ripe 
seed is very important as it spoils if kept long. Ripe fruits should 
be collected from the ground as soon as they fall and not off the 
treesi The fruit should be thoroughly dried by spreading in the sun 
and the hardened flesliy covering removed i)rior to sowing. The 
stones should be sown early in spring in wooden boxes or earthen 
pots, buried in the soil to a depth of i inch or so. Ordinary clayey 
loam or sandy loam .soil will do, and no manuring is required. The 
boxes or jxHs should be kept under shade and watered regularly. 
The plants are kept in the nursery for one season and are planted out 
where required during the rainy season in the following year. Care 
is nece.ssary in lifting the plants from the nursery and planting them 
out so as not to injure the tender roots. 

The growth of the plant is rather .slow but when once estab- 
lished it needs little attention. Cattle guards are essential to save 
the young plants from being nibbled by animals. 

Fruit gathering and grading . tree bears fruit in winter. 
The collection of the fruit crop deserves some care as the medicinal 
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uses and tannin contents f)f the fruit vary at different periods of its 
life. 'Fhe Greeks, Mohaininedans and ancient Hindus distinguished 
the following kinds of fruit gathered al different suiges of maturity: 

(1) Halile}i 4 iira {Halileh — Persian for harar fruit). Gathered 

when fruit is lirst set, about tlie si/c of zirn (Cumin 
seed) when dry. 

(2) Hali/eh-i~jmn. — More advanced; of size of jao (barley corn). 

(‘]) HnlUeh-i-zangi or Halileh i-nsiuf’d. — A still further stage, 

when dried the fruit is black in colour and of the size 
of a raisin. 

(.^) HaiilehJ-chiui. — Ciathered when the fruit has attained 
sonic degree of hardness and when it is greenish yellow 
in colour. 

(5) — Very nearly mature nut but still strongly 

astringent. 

((i) Jlalileh-i kabuli. — Quite mature fruit. 

Up to this day Nos. 2, and (i arc in general use for medicinal 
purposes and Nos. 4 5 for tanning. 

The utility of collecting fruit approaching maturity (Nos. 4 and 
5) for tanning has also been established as a result of scientific 
research. The jx:rceniage of gallo-tannic acid, the active tannin 
princij>le, has been found to be appreciably higher at this stage than 
in the rij>e or very raw fruits. Accordingly plump, solid, oblong 
myrobalans of j>ale greenish yellow (ok>ur, free from dark blotches 
and worm holes are recognised to be the best foi tanning. The zanft^i 
harar and fresh ripe fruit, smooth, dense, heavy, fat and round with 
small seed and an abundant pulp is highly valued for medicinal use. 
It is therefore in the interest of fruit collectors to grade their fruit 
j>roperly and not to mix up the different coiiimercial varieties. They 
are sure to realize a better value if the fruit is graded according to 
kinds 3 to 6 above. 
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The following information is taken from tho accounts relating to the Seahcrne Trade and 
Navigaiion of British India for November 1938 : 


IMPORTS 



MONTH OF NOVEMBER 

ARTICLES 

Qdantitv (Ctrinr Tons) 

Value (Rupkkk) 


1936 

1937 

1938 

1936 

1937 

1938 

Wood and Timber 
Teakworxl — 

Siam 

64 

32 

24 

6,789 

4,311 

2,456 

French Indo-China 

498 

ir)9 

134 

46,409 

18,486 

16,247 

Burma 


13,954 

12,435 


18,59,613 

16,03,986 

Java 

286 



29,127 



Other countries 


711 

582 


94,189 

66,730 

Total 

848 

14,856 

13,175 

82,316 

19,76,590 

16,89,419 

Other than Teak- 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

641 

1,282 

’’ 71 
41 

1,259 

687 

66 

1,390 

891 

75 

54 

35,158 

76.533 

18,377 

1,965 

11,344 

87,345 

47.767 

3,09,739 

1)96 

79,336 

55,105 

2,68,988 

825 

12,452 

Total value 




1,24,109 

1,36,198 

1.47,718 

Total value of Wood 
and Timber 




2,24,793 

24,13,437 

21,06,125 

Manufactures of W^ood 
and Timber — 
Furniture and Cabinet- 
ware 

Sleepers of wemd 
Plywood 

Other manufactures of 
wood (value) 

”242 

No dal a 
189 
373 

72 

1,007 

63,283 

1,13,604 

No data 
13,557 
79,348 

1,77,047 

8,273 

1.70,543 

1,28,867 

Total value of Manu- 
factures of Wood 
and Timber other 
than Furniture and 
Cabinetware 




1,76,887 

2,69,952 

3,07,683 

Other Products of Wood 
and Tituber— 

Wood pulp (cwt.) ,, 

■ 

9,168 

25,186 

1,42,178 

77.146 

2,11,378 









1939J 


EXTRACTS 


131 


EXPORTS 




MONTH OF 

NOVEMBER 


articles 

Quantity (Cubic Tons) 

Value (Kuveem) 



1937 

1938 

1930 

1937 

1938 

Wood and Tim disk 
Teakwood — 

To United Kingdom 

4,tir>9 

28 


9,04,915 

3,391 


„ (Jennany 

1N2 



47,310 



„ I raq 

49 

10 

18 

12,204 

3,583 

*6,903 

„ Ceylon 

220 



39,020 



,, Union of Scnith 
Afri<'a 

353 



68,209 



,, Portuguese East 
Afriea 

288 



49,214 



„ United States of 
Ameri<*a 

38 



10,331 



„ Other countries 

351 

54 

4 It) 

72,842 

16,784 

1,68,310 

Total 

0,140 

92 

434 

12,04,117 

23,758 

1,75,303 

Teak keys (tons) . . 

147 



17,107 



Hardwoods other than 
teak 

92 



8,934 



Unspecified (value) 




59,107 

25,929 

30,535 

Firewood 







Total value . . 




85,148 

25,929 

30,535 

Sandalwood — 

To United Kingdom 

2 

1 


1,000 

1,200 


„ Japan 

10 

21 


12,000 

18,100 


„ United States of 
Ameriea 

50 1 

51 


0(1,000 

14,781 

50,000 


M Other countries 

13 ! 

18 

11 

16,040 

9, .337 

Total 

75 

91 

11 

88,381 

85,340 

9,337 

Total value of Wood 
and, Timber 




14,37,646 

1,35,027 

2,15,175 

Manufactures of Wood 
and Timber other 
than Furniture and 
Cabinetware (value) 




18,350 

19,932 

11,016 

Other I^roductfl of 
Wood and Timber 

1 

No data 

1 


1 

4 0 data 

1 
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INDIAN WILD LIFE 

(An niusirated Quarterly Mafazine) 

Official organ of 

All-India Conference for the Preservation of Wild Life. 

Full of most interesting articles on Indian Wild Birds and 
Animals, Sport and Adventure. Bird Club, Children’s Page, 
interesting Correspondence and entertaining Reviews are special 
features. Profusely illustrated and beautifully got up. Universally 
praised by the Press. 

Editors: Major J. Corbett. Randolph C. Morris. 

Managing Editor: Hasan Abid Jafry. 
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ShahganJ, LUCKNOW. 

AGRA. 



VOLUME LXV 133 NUMBER 3 

INDIAN FORESTER 

MARCH 1939 

TEMPORARY GRASSLAND 

ProlLssor R. (;. Siapledou is a rcnovviieil advocate of a system of 
aj[»ri(iilnne jiiovidcs for grasslanti by Jc)s (a ley being land 

sown with grass and used bn tlie prodm (ion of gia/ing, hay or silage 
only for a definite nuinber of years so tliai it takes a jilace in a 
legiihn rotation with other (tops). So lonviiued is Professoi Stapledon 
of the iinpoitaine of this method of fanning that he spoke on “l.ey- 
faiining and a longierin agrienliural |x)li(y” at his Presidential 
address to the Agrii idiural Sedi tion of the Pritish As;socialion for the 
Advaneemcnt of Science at (lainbridge iti lie advocates three 

basic priiuipk‘s as fundatnental for a rational agricultural |>olic:y. 
'riiesc are the maintenance of as large and contented a rural popula- 
tion as jxissible: maintenance of the largest jrossiblc acreage in a 
highly fertile and always ploughable condition: and thirdly, farming 
methods which permit of the maximum flexibility in commodity pro- 
duction. His arguments in favour of leys are that thereby flexibility 
for commodity production and the needs of the soil for maintenance 
and enhancement of fertility can both be brouglit to their maximum. 
Similarly maximum provision will be made for constant employment 
of labour and for production of forage. In comparison, permanent 
grasslands increase the need for reliance upon imfx)rted food-stuffs, 
both for human and animal consumption. Never being brought under 
the plough, they yield no corn and produce less grass through the 
natural increase of weeds. The natural fertility maintained in the 
soil by a suitable rotation of cash crops, fodder crops and grass for 
grazing also compares more than favourably with permanent arable 
which must be dependent on extraneous sources for artificial or orga- 
nic manures. 

It is in this matter of soil fertility that Professor Stapledon’s 
ideas impinge upon methods of management for much of the land 
under the control of the Forest Department in India. A considerable 
percentage of this land is sub-marginal, as much for forest crops as 

A 
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for arable, on account of the demand for grazing for herds of cattle 
from neighbouring villages. Whether or not such land was intrinsi- 
cally so poor, excessive and uncontrolled grazing over a long period 
has reduced it to a slate in which fertility is negligible and restoration 
is an urgent necessity. In many parts of the country the C17 for 
more land for cultivation is also loud, insistent and urgent. Maxi- 
mum utilization botli for pi od net ion of fodder for cattle and of corn 
cro})s for human maintenance is, therefore, an economic necessity. 
With such jx)or soils, however, the greatest care is essential lest ruina- 
tion should occur of what little fertility they possess. Soil structure 
and plant cover arc intimately (onnected. The essential point to 
achieve is a proper balaiue between periods of cultivation with rapid 
oxidation, leaching and degradation of structure, and rest(W'ation 
periods under a vcgetational c<»vcr leatling to granulation of the soil, 
the return of nutrients to the surface and the pnKkution of active 
colloidal organic matter. Forest crops are obviously ideal for the 
second of these two objtectives and with very poor soils a lengthy 
period under such treatment, such as is necessary to allow a fx>rest 
crop to reach maturity, may well achieve the pro(>cr balance against 
a relatively short period under cultivation. 

Surely it should be po.ssibIe to evolve an ideal rotation which 
would combine a trefe crop with arable cropping and also with grass 
leys for fodder production and grazing. The tree crop could be put 
down in lines at the time of cultivation in the ordinary taungya 
method. Grasses could be sown so as to follow die corn and l>e cut 
for fodder for two or three years while the trees grew up above damage 
by grazing animals. Then finally grazing could be allowed until the 
tree canopy became too dense for grass to flourish. Alternatively, or 
perhaps additionally, the tree crojis could lx; opened up before being 
finally harvested to an extent sufficient to allow glasses to invade the 
area. The grass crop could then be grazed for a few years before the 
tree crop was felled and thereafter the land would be put under 
cultivation. In this way organic manure would be returned to the 
soil through the droppings of the animals as they grazed and be 
available to strengthen the corn crop as sot)n as cultivation com- 
menced. Field experiments on these lines might yield valuable data 
In dealing with such subjects, however, one fact must never be 
forgotten: results are essentially only local in applicability. 
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FOREST ADMINISTRATION REPORTS 

liv K. A, SiMYTIIIl-S, M.s. 

Summary. — Forest Administration Reports are u.sually extremely dull 
reading, and filled with a ma^’s of minor details and relatively unimportant 
matter. They would be more interesting to legislators, the general public, 
and to other provinces, if unimportant details were omitted, and greater 
attention paid to important matters of policy, and to trends of adminis- 
tration and developments. 

Willi tlic advent of popular (iovcnnncMii.s in all provinces of: 
India, the nccc.ssity for propaganda has grcally increased. The 
Forest Depariinenl, which adininisiers clnclly ihc sparsely inliahited 
tracts of country, and whose work, ihercfoie, is not so well known to 
the hulk of the electorate as that of other Government departments, 
has few opportunities for propaganda, and therefore should l>e the 
mcne careful not to lose any opportunities it has. One of these is — 
or should he — the annual forest rejxirt of the province. But are 
these, as at present drafted, of much value for propaganda? Emphati- 
cally No! Opinion, even among forest officers, is unanimous that 
they are, generally speaking, extremely dull reading. They are com- 
piled, in the majority of provinces, from two or more Circle reports, 
which again are compiled from a number of divisional reports. Now 
divisional reports, cpiite rightly, contain a mass of information, of 
interest to the division, suc:h as record of ])€tty disforestati'ons, 
planlalion failures and the like, which are of little interest 
ill a CiixJe ie|x>it, and still less so in a provincial rcfxnL. And yet, 
how often docs one read in a provincial rcjx>iL that .oa acre was dis- 
forested in the Huggermugger division for erecting a latrine, and loo 
teak cuttings in the Mumbojuiiibo range failed to shoot? My first 
suggestion is that all details should be eliminated from a provincial 
report which are not of provincial or extra-provincial interest. 

Further possibilities of elimination occur in some of the annual 
t(xJc forms, such as Settlements (8), Boundaries (9), Surveys (10), 
Causes of forest fires (15), Dejxits (21), Stocks (an, 2^]), Outstandings 
In many provinces where forest reservation lias long since been 
completed, the first three items above are now of little importance, 
while in provinces with little departmental exploitation, the last three 
are also of little importance. Even if they arc prepared for record, 
there is little purpose in publishing them annually. 
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Having cleared a lol of junk, let us see how best to utilise the 
space. 

I suggest that in future forest reports should aim, to a much 
greater extent than hitherto, on giving information, both to forest 
administrations in other provinces and to members of the Legislature 
and the general public in the province, on a number of important 
]x)ints, which at present find little or no reference in these imports. 
For example — forest policy. What policy is being adopted by the 
jK>puIar (iovernments as regards deforestations on a large stale, on 
revision ol forest sclllemenls and rights, on further concessions of 
grazing and timber, on expansion of forest industries, on control over 
waste lands and piivaie forests outside the Government reserves, on 
erosion and fl<x>d-control generally? 

Again, what attitude and adion are provincial (io\ennnenis 
taking over forest education and training, and on what stale? Or, 
again, wdiat attitude and action over expansion or further retrench- 
ment of forest stall, both superior and inferior? Or over research 
and working plan revisions? Or over forest finance generally? 

Again, to wdiat extent (if at all) is the Forest Department co- 
(iperating with other departments and authorities, e.g., with the Irri- 
gation Deyxirtinent in the management of canal bank planialions, 
with the P.W.D. arid District Boards in the management of road- 
side avenues, with the Rural Development and Revenue Departments 
in the better use of waste lands and prevention of erosion? 

1 believe that by greater attention to these and similar matters, 
combined with the elimination of petty details and of information 
of only local importance, we can make our annual reports more 
interesting, more important, better propaganda, and more useful to 
other provinc'es. Anyway, acting on this belief, I drafted the i937’38 
annual re|x>rt for the United Provinces on the lines indicated in this 
brief note; this is in the Press, and should be issued shortly; and it 
will, I hope, illustrate the ideas w^hich I have tried to bring out in 
this article. 
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RESIN TAPPING IN KUMAON 

Bv F. (]. Ford Robertson, B.Sc., 1.F,S. 

Part II — Notes on Research and some Recem Fiei.d Shidies 
BEARING ON Fuhirf. Rksin Si-iM’EV — (concluded). 

50. Let us now take stock of the situation confronting us. In 
a sense, no “crisis” exists. AVhat we in Kuniaon are really up against, 
without having realised it, is an earlier and pretty wholesale swing- 
over to interspatial tapping in respect chiefly of the niiddle-sized class 
of tree; an important, because numerous class in our tapping stock. 
This development, however, is bringing its own problems. The 
past five years have seen such trees abandoned as “exhausted” in ever- 
increasing thousands. Indeed, on this score alone, my special counts 
for the i 9«58 season (sec para. 9) revealed casualties among 19^17 trees 
in the neighbourhood of one-third of a lakh; a figure in excess of 
the year’s recruits and independent of all losses due to rights, petty 
sale, windblow, etc. Such defection.s, serious in the aggregate, were 
tcK) widely scattered to focus attention until the camouflage of a false 
recruitment got slrip|>ed away by the careful enumerations of 193G 
and 1937. But they are now' forcing themselves on our notice in 
cjuite another and unpleasant fashion, 

51. 'FapjKTs are under contract to keep their tapjxid trees 
cleaned basally against fire. Since abandoned trees no longer get 
this })rotective jat safari, every controlled burn is convening more 
and more of lliem into standing resin torches, pathetic derelicts whose 
blackened channels lay a tniil of yellowed resin-drip for the next 
fire, in a vicious cycle of destruction. The sooner, therefore, we re- 
sume jar safan on these inflammable and vulnerable outcasts from 
our crop the better; and as this costs money and can never in any 
case offer complete protection, it would seem bad business not to 
resume tapping on such trees at once and in future “cash in” on 
the interspatial cycle without a break. To pervert a famous couplet, 
it’s a matter of “Gather ye resin while ye may. . .” in our fire-swept 
forests; every further face exposing the tree commits one more 
extensively, for one way or another the fire-bogey can never be 
satisfactorily laid. And there seems further trouble ahead, trouble 
not confined merely to the increasing vulnerability of our tapping 
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capital. I mean the question of yield, or, more precisely, of resin 
productivity, during and in particular towards the end of the 
interspatial cycle. 

52. So long as we tap between excessively spaced primary faces, 
even the total loss of callus may matter little. But thereafter? The 
best expectation of 30 years growth and healing allows barely two 
inches of tissue on either side of a channel cut between a pair of 
properly spaced primary faces. The curvature of the callus certainly 
increases the effective conduction tissue but against this must be 
set the G" up-curved lip which bites |" into both sides (see plate 7). 
Moreover, w'e can depend neither on optimum growth nor 30 years 
of it, as I have shown; while it will be seldom, surely, that we can 
site our interspatial lips .so as to take advantage of the abnormal 
healing characteristic of the old lip insertions — basal channels being 
the most likely to serve us with a pair of these. At best, neglecting 
all future fire hazard, I think we must be prepared, as in tlie ca.se 
of the close-cut channels on a tapped-todeath tree,* for a marked 
decline in yield under such constricting conditions. Primary faces are 
flanked by a full 4^" of virgin tissue and a less completely chan- 
nelled bole — surely a big nutritional difference. It is largely for 
this reason that interspatial tapjnng expectancy has been curtailed 
in the table in para. 42. The class of tree there shown will, of course, 
he the first to peter out finally, Le. after its truncated secondary 
tapping cycle has finished, leaving subsequent recruits and the older 
stock to serve us until the channels drop to something less than 
eight }^r acre. Before this hapj^ens we shall be well advised to 
intrcxluoe multiple tapping in such a way as to exhaust all girth 
classes simultaneously. 

53. How long our oldest tapped a)upes can last, *with contin- 
uancie by interspatial tapping, remains a matter for investigation 
on the general lines of my tapping life count.s. . We have, at any 
rate, reason to shorten our expectations substantially: for the sort 
of forest God and man have given us in Kumaon the indications are 
a total tapping life of .some 50 to 55 years except in the worst incen- 
diai'ised areas. I discount, from personal trials on healed over faces 
the practicability thereafter of callus tapping. 


Only a 2^^ interspace in Kumaon, (See figure 22.) 
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54. What implications does this hold for our resin manage- 
ment? Superficially considered very little. Broadly speaking, we tap 
trees when they reach anything from 65 to 80 years of age and fell 
at 100 to 120, or about a fifty-year span. It is here, however, that 
the actual facts of the situation obtrude uncomfortably. 

55. Take this division, from which comes three quarters of the 
Kumaon resin. So markedly abnormal and irregular is the growing 
stock that our tapping orbit comprises practically the whole of two 
Working Circles, containing such an excess of the older age classes, 
as well as overmature stock, that over 90 per cent, of their area is 
and has long been under tapping. Had these circles been normally 
constituted — and they are in process of conversion to uniform on 
100 and 120 years rotations, one of them, indeed, since the 1890's — 
only about one-half of each would be tappable at any one time.^ 
And although the (hiartier bleu system under which we work 
does not differentiate the younger periodic blocks, one knows that 
somewhere or other in the growing stock arc areas destined to form 
the “tail” of our conversion period, areas whose abnormally old stock 
has still to last the l>eiter part of a century: the timber may do so 
but certainly not the resin. Even our optimists, toying with data 
inclining them to a rrdtufiofi in our niiniinum tapping girth limit, 
did not envisage more than 70 years continuous resin output! 

56. The more, indeed, one (onsiders the matter, the more it 
becomes evident that this Kumaon resin business has all along been 
“living on its fat.” Even now, most of the convetled compartments, 
which we (onsign to P, B. La.st, retain groups of advancje grtwth 
that add sufficient recruits to the remnant of standards (retained in 
blanks) to keep such (oupes under tapping ^ - such advance growth 
indeed, gets roped in even iKrfore regeneration fellings, rhiis, in 
the Commercial Cinle, the few thousand acres of P. B. Last still 
carry nearly a quarter lakh of resin yieldcrs. one third of these being 
trees below 4' bhg.; while P. B. I holds another M,(a)o of them, most 
of which will he carried over to the new crop. The “fat,” here,, 

(1) Stand Tables, vide I.F.R. (New Series), Vol. II, No. 3, nastes 66 and 
68 show that III Q. chir crops? produce 8 trees per acre over ZW bhg. just 
befora 70 years and 11 Q. crops at about 55 years. Assuming .8 stocking, 
crops of II-III Q. should, therefore, allow tapping in their early sixties. 

(2) Current and past conversion plans retained trees? of 3^' bhg. and 
more, as part of the future crop. 
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is getting thin and in many compartments must soon fizzle out (too 
few channels left pier acre); while over the rest of the growing stock — 
the other P. B/s with their over-load of large stems — it has been 
liquidated more than most folk realise by the multifarious influences 
for loss we have already discussed. As more and more of our present 
stands emerge from the conversion machine, carrying less and less 
of the present ‘‘advanced’* advance growth, future D.F.Os’ will have 
to be content with a steadily dwindling prop>ortion of resin yielding 
forest p>er working circle, until, reaching approximate normality of 
age classes, they and the industry become reconciled to a far longer 
average lead to railhead and a inutii greater dispersion of work than 
we now enjoy. 

57. In com|>ensation let us hope — against hope! for all the 
omens are bad — that we shall be permitted to bequeath to them a 
higher proportion of healthy, normal trees per acre — regularly 
thinned, full-growing stands free from crookedness, slant and 
chronic fire-injury, and tapped, moreover, on a single consistent 
system of channel alignment. Under such favourable conditions, 
they might even be justified in a slightly lower girth limit; for their 
trees, granted the same rotations, will have a shorti^r run. 

58. Which brings me to another }K)int. We in the United 
Provinces have never attempted, at least since the era of coiuinuoers 
tapping, to work our resin forests for a sustaitictd yield in value in 
the sense we do other important pioducc, like timber. Tied to our 
resiti Agreement we have always tapped the most accessible areas, even 
long before there were any grounds for believing, as for yeais we 
have been, that tliey would remain pRKluciive indefinitely, Resin 
has has no pro})er w'orking plan, no grouping of coupes by economic 
water sheds and zones (tapping scries), and then lapping portions 
of these in turn. 'The fact that resin working is complicated by a 
fluctualing demand, by considerations arising frojn pari-passu timber 
fellings and by niudi else, surely makes some sort of plan all the 
more necessary. In the much more normally constituted forest that 
we are in process of creating, the presence of regular stands of known 
lapping potentiality should simplify matters, although their group- 
ing and location, being fortuitous, may prove very far from ideal. 

59. Finally, if my reading of the situation be correct and a 
large proportion of our present resin capital is doomed to final 
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exhaustion within no long period, what, if anything, can we do 
alx>ut it? Not, perhaps, very much. For we have already eaten 
our cake, or rather bolted it. But 1 have a few suggestions to offer, 
good, bad and indifferent. I hope they will provoke others — 

(fl) As regards our new growing stock {in P. B/s I and Last). 

(/) In future, stop tapping the advance growth not later than 
the final fellings; we .should con.serve this residuary resin capital 
against leaner times ahead. By the same token, in our existing 
P. B. Last and finally felled areas multiple tap the remaining 
standards now, cashing in quickly on their resin capital, and stop all 
further tapping as .soon as they are exhausted. The chief .snag here 
has alrejtdy been rnentionejcl — the expense and uncertainty of fire 
protecting trees on which tapping has l^een suspended. While w^e 
are at it, though the point is a minor one, we should nowhere neglect 
opportunities of tapping suppressed and dominated stems from, say, 
2 ' bhg., as they do in the U.S.A. Our jungles lx.'ing unthinne:! we 
leave a lot of resin uncxploited by our present rigid tapping limit. 
Such trees may also help to keep near-exhausted coupes alive. 

To the whole IkkIv* of young, developing regeneration, w'hich 
has a long period to grow' before reaching tappable si/e, our duties 
appear to be clamant and vital, the more that they Itave been 
neglected so long: 

(//) both clean and thin regularlv and thoroughly so as to mini- 
mise fire damage and gel good crowns, with all that this means in 
higher (and earlici) Niekls, imreastd rate of callus formation and 
resistaiue to fire. We got going on this in Kuinaon last year over 
considerable areas, at a (osi of some ten annas |Kn' acre. 

Query: How^ much would we be justified in spending on this? 

Good silviculture can become bad economics. 

(Hi) Re-organise, whidi really means regain control of, our .so- 
called “controlled” burnings, preventing their all loo-rcady degen- 
eration into a burnt offering on the altar of fire-protection, and .so 
save our young growth from its present repeated sc-cnching. If there 
wene no other ills — and too much reliance can be pl/aced on the 
chir's thick bark — the cumulative check on increment may be serious, 
as foreign studies convincingly demonstrate. This continual, insidious 
grilling of our tender young trees seems a poor exchange for the 
honest-to-goodness htdocausts of the pre-control-burning period, which 
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at least patently advertised their destructive effects and prompted a 
remedy. 

Query: Here again, how much damage must be tolerated on 
grounds of expense? Large areas are involved, we 
burn repeatedly, and we have no clear idea — it may 
l>e just as well— of what damage we do by it. 

{iv) Achieve a measure of forest grazing control, both as to 
incidence and distribution, more especially in the herd-ridden New 
Reserves, so that neither trees nor cattle need be doomed to starve 
and stultify together on depauperated, hoof-scarred ground. 

Both (/«) and {iii) above require cash, which in some measure 
the resin industry can and must afford; {h), no doubt, calls for the 
courage and spirit of an Augean mission, with forceful Departmental 
propaganda against that endemic and pervasive pastoral ill — hand- 
to-mouth disease. Surely we can produce this too. 

(i/) As a positive, constructive development from {Hi), modify 
our controlled burning procedure so as to bring in and foster advance 
regeneraton in {a) unfelled P.B.Fs (b) maturing unallotted areas — 
i,e. likely candidates for the next Quarlier bleu, A lot of this can 
be done in our poorly stocked forest without major fellings or loss 
of existing resin capital. I have already started on {a ) — doing what 
we call “piecemear* burnings — in West Almora division. 

{b) As regards the old groxving stock {under rorwersion): 

(j) Discover as stxm as possible the potentialities of re-tapping 
i.e. dcef>enirig last year’s channels (see para. Next tn this our 

most paying resort w^oukl ap|>ear to be thinner freshenings, wdiich 
would save us the two biles at one cherry —or channel — and a certain 
amount of face dryage. Experiments in the U.S.A. with y' freshen- 
ings show practically the same yield for the same pericHl, plus a gain 
of two extra years of tapping per face. It seems reasonable to expert 
a similar response from tchir. But with our labour conditions and 
country-made tcK>ls to wdiat extent would this refinement be 
practicable? 

{ii) Determine the minimum acceptable dimensions for tapping 
an interspace. This should constitute a neat little piece of research 
involving very aocurate thokan, channel cutting and weighraents of 
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Fig. 20. Fig. 21. 

. . st.'iiulinjr rcstii torches . . 

Two slaj>cs in the fate o/ abandoned trees. On the left incineration has begun. On the right 
Jiacking for torchwood (chilka) has abetted the work of fire. Moral: Change over to interspa- 
tial lapping without a break. 



Fig. 22. 

“. . . crowd’em on two inches apart . . 

Careless cutting, no allowance for taper and sundry scorchmg.s have reduced several inter- 
sj>aces on this tree to an inch or less of desiccated tissue. At the pointer, two lip cuts have 

— 
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yield. We shall meanwhile be gathering lots of empirical data about 
this as our interspalial c^’cle progresses: ihe broader interspaces won’t 
last us very long. 

Next, a commonly heard suggestion, one sufficiently near practi- 
cal politics to set me doing special enumerations in the cold weather 
so I propose to enlarge on it — 

(Hi) Stop tapping the to 4' girth trees; in fact, raise the 
minimvm girth limit to 4' everywhere. Starting on trees with six 
inches more waist-line might just reconcile theory to practice and 
allow a 70-year span of continuous tapping on present dimensions. 
I.et us look into this. First, can the Punjab, who have not so far 
as I know departed from their 4' minimum, give us a lead here? It 
will interest them to learn that nearly one quarter of the stems tapped 
in this division during 1938 were below 4' bhg. — the actual figure 
being 2,72,000; a nice bunch of trees to lose! Secondly, uncounted 
numbers of these are poor, stagnating trees, showing many more 
years of channelling than their size warrants. What purptvse in 
suspending work on these? Thirdly, even on average growing trees 
w'ith full Ixde-space available, may not the gain prove ilkisory? It 
means foregoing the yield on a numerous class of tree for anything 
up to 10 years in the hope of squeezing an extra decade of resin 
from them in their old age; and, more pertinent still, just how 
many of our compartments and coupes require to be spun out for 
so long? This measure seems one to be applied with the greatest 
circumspection. 

1 follow wiili its bkxKl brother-— 

(/!') Reduce the breadth of channel slightly on the smallest class 
of tree so as to ensure an incremental face: a policy in fact, of 
smaller returns over a longer period.* This is for consideration 
alternatively to (//7), like it allowing for a larger, though not so large, 
total tree outturn but realised over an earlier span of the tree’s life. 
While this seems the more attractive proposition, within the limita- 
tions indicated above, it raises the practical difficulties involved in 
applying two dimensions of channel in one and the same coupe. 

*Cf Udhampur division in Kashmir which has adopted 4" faces and 
a 6'^ interspace along with our minimum girth limit. This pattern pre- 
cludes even a fifth primary face on the smallest class of tapped tree. Tot 
homines , , , 
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(xf) Contrariwise, consider decreasing somewhat our standard 
interspace on stems offering no prosj>ect of interspatial tapping, as, 
for example, a mature or overmature tree. This is perfectly feasible, 
since we are accustomed to working with different interspaces (44'" 
and «") and these involve no change in apparatus. 

(t//) Put double channels on seedbearers and so keep seeding- 
felled areas, with their six to eight standards per acre, continuously 
under tapping. Up till now it has l)een one channel or none. 

(vii) Resume advance heavy lapping in all regeneration coupes 
without delay — only, if you please, on more rational lines. Between 
the twu extremes of “one-channel per-year” and “crowd-em-on-two- 
inches-apart,” which have long been my despair, — yes, and the 
resin mates’ t(X)— we might now grope towards a happy mean; some- 
thing in the w^ay of multiple tapping less likely to cause premature 
death, which may prove silviculturally embarrassing and seems in any 
case quite unnecessary, and at the same time nearer to the optimum 
pot yield for the ]:>eriod of advance tapping fixed. 1 see no rea.son 
to limit this, as hitherto, to five years, especially if, as many of us 
suspect, this period is uneconornically short, killing the goose that lays 
our golden — drops! 

None, however, of the above cxj>edients for husbanding or other- 
wise making the most of our present resin capital ran be .scientifically 
applied until we know^ with reasonable accuracy how' long each <x)upc 
is going to last under the existing tajqnng regime and hoxv /o//g xve 
xvant it. to last. For this latter, if we do not require to allot the 
undifferentiated mass of our (luarfier Bfauc to a succession of periodic 
blocks, at least we .should determine P.B. If. Our resin management 
demands a discrimination beyond that of timber 
While, of course, everywhere we must- - 

(f) i>ay the strictest attention to all matters affecting accurate 
and economical channelling, as also to careful jur safan along with 
the controlTed burning, so prolonging the interspatial cycle. 

And 

(ii) decide on one system of channel alignment and keep to it. 
With so much of our yield coming from twisted, crooked .stuff, I 
trust this system wont be strict plumbline. This system has had a 
trial and, in my opinion, it has proved a sore one for Kumaon, 
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6o. For the rest, we should never lose sight of the fact that 
prolonging the yield period is not an end in itseJf: that our channel 
dimensions are not swadeshi hut imported, and that if the too mds. 
(or thereabouts) that wo may leasonably expect from the average 
acre of chir forest in its fifty odd years of tapping could l)e harvested 
within a sliorter span without prejudicing silviculture, we should 
welcome and exploit such method. 

()i. In conclusion, let me utter the hetesy that our whole tap- 
ping icchni(|ue lias been sunering from oveiiniicli rigidity and stasis, 
at least sime tlie Wai. Simple rules may be necessary for simple 
workers but on matters like ta[>ping intensity (numlier and dimen- 
sions of channels) we aj>j)ear to have paddled along doing the same 
old thing frcmi one lustrum to the next. I he exigencies of the 
future, some of which I have indicated, retpiire a new-found llexibi- 
lity in field metluKl, to wliich our staff and lalxiur organisation must 
be adapted. In this division these are coping very satisfactorily with 
sundry new departures, of whicli the writer is generally the enfant 
terrible, and with judicious management they will, 1 have no doubt, 
respond to many more, (lertain changes and innovations, I am 
convinced, are inevitable at this juncture and we should address 
ourselves to them. An industry that, year in and year out, yields us 
a profit exceeding Re. 1/4 j>er tapped acre (and has in the past given 
much more), that spares thrice that amount for the needy labour 
engaged in it and when all is done, allows almost ceni-per-cent 
utilisation of the timber, deserves all the trouble and thought wx‘ 
can give to it. 

(Concluded.) 

THE IMPORTANCE OF THE ORIGIN OF 
SEED IN FORESTRY 

By M. V. Laurik, Siia icui/rijRisi, F.R.I.. Dmuv Dun. 

The following is an abbreviated account of a laniern lecture 
delivered by the writer at a Staff Meeting of the Forest Research 
Institute on the above subject: 

The area of plantations that is being made annually in India 
and Burma is approximately 46,000 acres, and the area of plantations 
of one kind or another now existent in India is round about 10 lakhs 
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of acres, representing’ aii ex[jenditure of crores of rupees. Hitherto 
comparatively little attention has been g^iven to the origin of the seed 
used in planlalion work, with the result that frequently the best 
possible results have not been oljtainecl while occasionally it happens 
that very bad plantations are produced. Slides were shown com{>aring 
good clean-grown plantations of teak in some localities with very 
braudiy and badly formed plantations in others, special attention 
being drawn to particular types of branching which appear likely to 
be hereditary characters. 

The different tyjx^s of variation that may occur within a species 
were then discussed and illustrated with particular reference to 
whether they were advantageous or otherwise from the point of view 
of raising plantations, mention being made of such evidence as is 
available regarding whether the variations are hereditary or due to 
other causes. Geogiaphic racial differences were illustrated under 
the headingis of altitudinal races, climate races and edaphic races, — 
with a fourth category topographical races including racial variations 
which could not be attributed to any of the above factors. As distinct 
from racial characters individual tree variations occurring in the same 
locality were also mentioned. 

The different types of variation were then discussed in more 
detail. Under morphological variations illustrations and examples 
were given of differences in bole form and branching (teak, Hopea 
panfiflora. Acacia arahica), leaf differences (Terminatia tomentosUt 
teak, Diospyros tnelanoxyUm), fruit differences (sal, Trnnina/in 
chebula and Anacardium occidenlale fruits), fliiting, with illustra- 
tions of badly fluted and not fluted teak plantations, twisted fibre, 
with reference to the experiments of Mr. H. G. Champion who has 
proved that twisted fibre in Pinus longijolia is definitely inherited, 
and timber quality, examples being quoted of Grnelina arborea and 
Lagerst'rcemia flos-regmae regarded as excellent timbers in Bengal 
and Assam, while considered rubbish in South India, the differences 
being jjfobably chiefly due to the factors of the locality but possibly 
partly also racial. The two strains of Artocarpm integfi folia (jack- 
wood) one grown as fruit tree in the plains and the other the wild 
tree of the evergreen ghat forests at higher elevations were mentioned, 
the former having a good timber v/hile the latter has a paler wood 
with a more woolly consistency that is not popular with timber 
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Branchy type of teak in plantatioji 34 years old. probably Xorinallv clean .straight well-^rown crop of teak 15 years old. 

clue to bad seed origin. fSouth Coorg). (Xedungayam. Xilainbur Division). 

Photo:— M. V. Laurie. ^ ^ 

Photo: — H. G. Champion. 
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raerdiants. Differences in case of seasoning or tendency of the timber 
to split were also mentioned, the example being quoted of Terminalia 
tomentosa from dittereni districts in Madras varying considerably in 
its tendenty to open U[> after conversion. While it was emphasised 
that such variations may. in most cases, he piimaiily due to local con- 
ditions affecting growth, there is also the possibility that hereditary 
tendencies may also j)lay a part in producing them. The question 
of figured w(kx1 was discussed and mention made of the exj^eriments 
that have been started to try and determine to what extent “figure’* 
is inherited. Figured timber of sj)ecies used for furniture, panelling, 
etc., commands fancy prices and if wc could find out how" to grow" 
plantations of guaranteed figured w(K)d, they would be exceedingly 
valuable indeed. In bamboos (Orndioralnt/ius siric/iis), ctingestion 
in (lunqis and solidity of (ulms are both suspected of being here- 
ditary (haracteristics, ex|K‘rimcnis being in progress to verify this. 
The former is a most undesirable characteristic as very few saleable 
culms are obtainable from (ongested clumps, besides which such 
clumps are almost impissible to work, (ionipletely solid culms on 
the other hand might be found irseful for sf>ecial purposes, so that a 
knowledge of wdiethcr this characteristic is hereditary or not might 
be of value. 

Physiological, as distinct from morphological differences, often 
occur between different races, and probably also between different 
individuals of a species. 1 he geriiiinative capacity of seed, for instance, 
has Ixjen found to vaiy very greatly for different races of teak, — 
that from parts of the CXmtral Provinces being notoriously difficult 
to germinate while seed from the moisier regions of S. India is com- 
paratively easy to germinate. The time taken to germinate also 
varies very greatly, a j^oiiit which is of the greatest importance in 
artificiai regeneration work, especially in the case of a sjxjcies which 
is raised by direct sowing. 

Inherent vigour and rate of growth has also been shown to 
vary and to l)e a hereditary characteristic in some cases. In America 
the tree breeding stations arc concentrating in particular on isolating 
and breeding out strains of pines which are faster growing than the 
normal. In the investigations in India considerable differences in 
the early rate of growth of teak were experienced in all the different 
centres in which the experiments were carried out. Rapid early 
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growth is important as affecting the cost of establishing plantations 
and rapid growth in later life will give higher returns on the money 
invested. It is probable, however, that bole form and cleanness of 
growth are more important characters than mere rate of growth in 
cases where timber is the xnain product aimed at. 

Resistance to adverse conditions is anotlicr (|ualily which has 
been found to vary between different races and strains. For instance 
at Debra Dun, Burma teak has been found to l>e more resistant to 
frost than any of the varieties toining from the Indian peninsula, 
tliose from Madras and rravaiuorc being csjx,‘cialiY su.steptiblc. In 
the Punjab exotic strains of Piosopi.s spicigtna (esjK'cially a form 
from the Argentine) were found sii|K!ri(>r to the bnal strain as regards 
drought resistance and rate of growth. V-ery many instances can be 
quoted of racial differences in resisiance to adverse climatic conditions, 
and a knowledge od' such variation can be of the gTcatesl value when 
attempting to afforest land under difficult conditions of cliiriate or 
soil, 

Resisiance to fungus diseases has been shown to be a hereditary 
characteristic in agricultural crops, where resistant strains of most 
important crops have been bred out and arc now in general use. 
In forestry tree strains of different degrees of immunity have been 
observed to exist but: so far little work appears to have l>een done on 
this large and important field.' Attempts are being made to isolate a 
strain of sandalwood in Madras that is immune from “spike” disease 
by using seed from the trees that have survived longest during an 
epidemic of the disease. 

Variation in immunity from insect attack has been observed in 
Europe, and in India different strains of Schleichera trijuga and Butea 
frondosa exist which are rejxirted to vary in respect olf their palat- 
ability to the lac insect. The variation in suitability for raising silk- 
worms of different strains of mulberry is also well known. Different 
strains of Terminalia tomentosa have also been observed to vary 
considerably in their susceptibility to attack by a leaf gall insect 
(Psyllidae). The considerable variations in the texture of the leaves 
of teak from different origins suggest that some of these may be 
more immune to defoliators than others, but this has not yet been 
tested. In view of these known cases of variation in palatability or 
resistance to insect attack k should be possible in many cases where 
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The four central poles from plantation raised from seed from twisted mother trees from locality 
where most trees were twisted. The two outer poles from straight grained parent trees growing 
in predominantly straight grained crops. 

Photo: — H. G. Champion, 
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Typiccilly congested clump of Dcndrocalanius sfrictus. 
(Hoshiarpur Division, Punjab). 


Photo: — P, N. Deogun. 
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attack is serious to mitigate the damage hy selection of strains having 
a higher degree of immunity. 

It is interesting and somewhat unexpected to learn that indi- 
vidual trees of Southern Yellow Pine in America have been found that 
are comparatively immune from attack by mistletoe, and that resist- 
ant strains have been bred from them enabling crops of this s]>ecies 
to he raised in localities where previously they were almost wiped out 
by the parasite. The immunity rests apparently in a thicker, harder 
bark, and this raises hopes that in localities where Lomnttius is a 
really destructive jx^st (c.g., in the Gwrlina plantations in Bengal 
and Assam for instances), immune individuals might be found from 
which resistant strains could be bred. 

Variation is known to exist between races and between individuals 
of a species in respect of their yield of valuable products. A well- 
known instance is rubber where high-yielding strains have been 
isolated and cultivated for many years now. Resin yield in Pinus 
longi folia is known to vary between individuals, and the heredity 
of this character is now being tested by raising plants from seed of 
high-yielding and low-yiehling strains. \^iriaiion in yields of oils 
(r.g., Sandalwood and Enralyptus), of alkaloids and other chemical 
products (c.g., ([uinine from Cinchotia, ephedrine from Ephedra; 
santonin from Arliinesia, rotenone from Denis and Tephrosia, katha 
from Acacia catechu, tannin from myrabolams barks, etc.) may simi- 
larly be expected, and Iiigh yielding varieiies should be looked for 
and preferred as a source of seed when any cuhivaiion of the species 
in question is contemplated. 

I'lie different ways in which trees may l)e ex|>ected to vary have 
been indicated very briefly above. Some of the variations from 
normal are beneficial, some are the reverse but in many 
cases we do not know wdiether they are hereditary or not. 
At present in India we are beginning to realise that these 
variations exist and that it may be im]>ortant to pay some atten- 
tion to them. Most of the seed collection, however, that is 
done for regeneration work or for supply to other officers, is carried 
out by subordiriaies or coolies with but little regard to the type or 
form of the parent tree. The natural tendency in such cases is to 
prefer low branchy, wide-crowned trees that give the largest quantity 

B 
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of seed and are the easiest and cheapest to collect from. The result 
is that the form of the trees in plantations is occasionally very inferior 
or that other undesirable hereditary characteristics appear as the 
plantations grow up, and that we are not making the best use of 
the opportunities nature gives us to improve our plantations and 
get the best value for the money spent in raising them. Experience 
in Europe of the disastrous results of using seed from unsuitable 
sources has given rise to legislation enforcing seed suppliers to certify 
the origin of the seed supplied. Some similar certification of seed 
origin is most desirable in India, especially where seed is supplied 
from one forest division for use in another one or in a different 
province. 

The stage at present is that we are beginning to realise the 
importance of hereditary variations. It is now necessary to be on the 
look out for them, and to record them whenever they are observed to 
exist. The next stage is for the Silviculturists to test the heredity of 
the recorded variations, and to follow this up with recommendations 
about selection of mother tree.s for seed collection, fhe third stage 
is the isolation of strains and races that have the desirable characters, 
and the final stage is the breeding out of new and improved varieties. 
India is at present very backward in this matter. It is merely one 
small item in the field of the silvicultural researdi officer, while in 
America and Europe, well staffed institutes have been established for 
the sole purpose of carrying out tree breeding experiments and build- 
ing up planting stocks of improved strains. 

In the meantime, however, a start has been made. Forest Officers 
generally are becoming aware of the importance of looking out lor 
improved strains and of taking pains to select seed trees that are 
free from obviously undesirable characteristics that* might be here- 
ditary. More co-operation is required, however, in the matter of 
recording the existence of definite variations both desirable and un- 
desirable, so that their inheritance can be subsequently tested out. 
In the course of time, as our knowledge of the subject inaeases it 
should be possible substantially to increase the value of the returns 
we get from the money spent in making plantations. 
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EFFECT OF STANDARDS ON FIELD CROPS 
IN TAUNGYA 

By S. Howard, Conservator of Foresis, Eastern Circle, U.P. 

Summary. — fros^t protecting overwood will reduce the yield from 
cultivators crops in taungya considerably. A crown cover of some 20 per 
cent will reduce the yield to the cultivator by some 40 to 55 per cent and 
cultivators are likely to be difficult if not impossible to get on those terms. 

Owing to the difficulty of raising some of the valuable species 
{.sal, for example) in areas liable to frost, it has been suggested several 
times that taungya crops might be raised under a frost protecting 
over wood. 

In 193(3, Mr. Mason started an exjx?riment in the Gorakhpur 
Division to test the effect of a frost protecting overwood in coppice 
sh(X)ts — a different matter, of course. He divided the area into four 
parts, the north-west jxirtion of 42 acres with a frost protecting over- 
wood of 15 — 20 trees per acre of about the 12" — 16" diameter class, 
the north-east jxirtion of 34 acres clearfelled, the south-west portion 
of 42 acres clearfelled and the south-east portion, of 35 acres, with a 
frost protecting overwood of 20 — 25 trees }>er acre of the 12'' — i(i" 
diameter class. The areas were comptirable in climate as far as could 
be seen. 

Later it became evident that the clearfelled north-east portion 
and the south-east portion with 20 — 25 standards per acre had insuffi- 
cient coppiceable material, and he decided to rai.se an artificial crop 
under taungya, the preliminary cultivators’ crop being raised in 1937. 
Although it is too soon to draw any conclusions on the original 
object of the experiment, it has given data on the yield of field 
crops in taungya. 

1 tCKik over the circle at the end of 1937. and knowing of the 
suggestion in other divisions to raise taungya crops under a frost 
protecting overwood, I decided to measure the yield of field crops 
from these two areas. Judging by the yield tables, an overwood of 
20 — 25 trees of 12" — 16" diameter per acre represents a crown cover 
of very roughly 20 per cent. 

In March, when the wheat and barley was ripe, it was perfectly 
obvious to the eye that the crop under the overwood was very 
inferior to that on the clearfelled area, and this was amply borne 
out by the grouses of the villagers. 
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The raht tTop was partly wheat and barley mixed, partly pure 
barley, partly mustard and partly gram. Unfortunately I have no 
figures of the proportion of each. The average outturn of all together, 
however, was, in the open n maunds 27 seers per acre and under 
the standards 5 maunds 2 seers per aae. 

Thus a crown cover of only some 20 per cent, reduced the yield 
by over 55 per cent. 

Comments on the figures are that the yield for the whole area 
was taken and it is thought that the villagers were able to conceal 
some of the yield, fearing that the figures were being collected to 
inflict some form of tax. 

For the kharif crop of 19^58, therefore, two acres of paddy, one 
of tangun and one of maize were taken in each area and measured 
up by the forest staff. 

Taking the four .species together again (but the answer is the 
same if taken separately) the yield was, in the open 1 1 maunds 19 
seers and under the overwood 6 maunds 28 .seers |)er acre. The rains 
were poor. 

Thus a crown cover of only some 20 per cent, reduced the yield 
by over 40 per cent. 

Even in Gorakhpur, where there is great land hunger, it is very 
difficult to persuade cukivators to take up areas for sucJi yields, in 
fact the local staff are doubtful if they could be persuaded again. 

Without pretending that one experiment can be conclusive, these 
figures arc an indication that a frost protecting overwood of this 
intensity (lighter than in many places) will rule out iaungya, 

S. HOWARD, 

ComervaiQr of Fpreats, 
'Eastern Circle, U.P, 


A DAY AT THE SONEPORE MELA 

By Sabu Major. 

One of the largest and most important festivals in Bihar is the 
Harihar Chhatra, or the bathing in the Ganges on the occasion of 
the full moon in November. At the same time the annual fair takes 
place at Sonepore where horses, cattle and elephants are assembled in 
large numbers for sale. 
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From Patna one has to board the ferry steamer at Dighaghat on 
the Ganges. A tremendous crowd throngs the road; one sees whole 
families, the females hanging on to one another, so that nobody be 
lost, in charge of a youth, who is quite conscious of his position as 
the su}>erior male and orders his flock about like sheep. 

The early morning crepitates with the sound of people trying 
to get rid of their uvulas and apparently without success, for con- 
vulsive hawking accompanies us all the way across the river. We are 
moved by the muse and protluce the following tit bit: 

Mother dear, w^hat is that sound 
Like an exploding goat? 

Hush, hush, my child, it's only Ram 
Clearing his “morning throat." 

Let us Ije (juite clear and state boldly and distinctly that we claim 
no copyright for the above and that all rights are nof, reserved. We 
make a present of it to some enterprising purveyor of patent foods. 
Why not a remedy for numiing throat in common with morning 
yaxvning and all the rest of them? You, my dear reader, love the 
strip advertisement as much as we do. You read these advertisements 
through and would get full marks in an examination regarding the 
appropriate remedies for nigiit starvation, starch heaxnness, pink tooth’ 
brush, etc, etc. 

C,an you not see the strip advertisement Jieaded “He nearly let 
his son down through morning throat''} 

In the first picture w^e sec Ram Lai, pt)or fellow, unsuccessfully 
attempting to get rid of his uvula and being late at the office in 
consequence. Ticked off by the boss he goes to see a doctor. The 
doctor .says “a clear case of morning throat, I always prescribe Bro- 
max." The next picture shows us our hero taking his Bromax (“a 
food, not a medicine, and oh, so easy to mix!") and then, com- 
pletely cured, promoted to the bead of the department. The adver- 
tisement closes wdth a happy picture of Ram I.al, junior, failing 
for his B.A. But we grow affecting, let us proceed. 

The crossing to Paleczaghat on the north bank of the river takes 
about half an hour. Shortly after leaving Dighaghat several Hindu 
temples and burning ghats are passed. The water is thick with 
devotees washing their bodies and clothes and filling brass pots wnth 
the holy fluid for the day's cooking. 

At Paleezaghat there must be many thousands of people, the 
women in multicoloured saries, crow^ded together as densely as may 
be. The water is full of bathers: here, a dust-covered fakir is having, 
to western minds, a belated w^ash: tliere, a woman is going through 
the rather complicated prtKess of changing a wet sari for a dry one, 
without exposing her form to the vulgar eye. This difficult feat she 
performs with complete success, 
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Ones sees, too, the mystic who sits all day in the water up to 
his neck. Old crones, bent double with age, come hobbling down 
the bank. Their dim old eyes light up at the sight of Ganga Mai, 
and they doubtless pray for that peace after death which the calmly 
flowing river seems to symbolise. 

Itinerant vendors strut up and down carrying trays and poles 
covered with cheap rubbish, all of which finds a ready sale, Beg- 
gars and cripples do a roaring trade; while sweet*<vendors, whosel 
wares, we must confess, look attractive, were it not for the clouds 
of flies, find many customers. 

A bumpy journey of a few miles in a train lands us at Sonepore, 
which possesses the longest railway platform in India; the Station 
Master told us, the Collector told us, the S.P. told us, and a good 
many others; let us leave it at that, we believe them. Long as it is, 
the platform is filled to overflowing with a motley and colourful 
crowd. Here they are, sitting, lying, sleeping, eating, quarrelling: 
a buzz of conversation fills the air. 

The mela is situated on the west bank of the river Gandak, and 
is divided up into sections: one devoted to horses, another to cattle, 
another to elephants and so on. Booths for the sale of every con- 
ceivable article have been erected for the fair. The Agricultural 
Department has a show while a propaganda lorry is very busy. This 
contraption is rather startling: a loud-speaker delivers sweet sounds 
of music which has the effect of drawing a large crowd. Suddenly 
a silky voice informs the assembled multitude that strong drink does 
considerable harm to their insides. Before the crowd can disperse 
to digest this piece of news they are again attracted by music. One 
gentleman with whom we had conversation wondered whether a glass 
of toddy poured into the loud-.speaker would do harm to its inside. 
He seemed to think that a positive result in this experiment would 
greatly benefit the community — but then, he, like ourself, is a vandal. 

The elephants, which principally engage our attention, are to 
be found on the bank of the Gandak river. The railway embank- 
ment passes through the camp and the approach and passing of each 
train is heralded with trurapetting, squeaking, rumbling and other 
elephantine noises. 

Here they are, hundreds of them, from monstrous tuskers to 
little calves scarcely a year old, all displayed, in the owners' opinion, 
to the best advantage. Their bodies are covered with weird designs 
in afloured chalks and the tops of their heads burnished with oil. 

One wonders what the elephant thinks of it all, especially the 
magnificent tusker with the delineation of a flower pot, complete 
with unknown plant, executed in red and yellow chalk on hi§ hind 
quarters. 




Indian Forester, Vol. LXV 


Plate 18 



Fine tuskers at the fair : the tusks are decorated with brass rings from which are 
suspended coloured streamers. 
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'These designs are often cunningly used to mask old or new scars 
or to draw attention away from a swelling. Where the milkiness of 
the cornea betrays incipient blindness the side of the head all round 
the eye is painted white. 

The head and backs of the larger elephants are covered with scar- 
let drapery which has the effect of making a noble animal look 
ridiculous, but is useful for concealing sore backs and half-healed 
wounds. 

An elephant’s nails are all important, eighteen is the correct 
number and an elephant which possesses less is considered unlucky. 
On the other hand (or should it be foot?) the possession of more is 
considered extremely lucky. We did not see any cases of faked nails 
but this trick has been practised on other occasions. C^racked and 
broken nails are filled with hard fat and polished. 

The paring down of tusks is a trick designed to make an elephant 
look younger than it really is, but any comjxnent observer would not 
be taken in for an instant. 

The stands upon which the animals are displayed slope from the 
front to the hind feet. This is presumably done to give an appear- 
ance of height but it must be trying for the beasts themselves. At 
the elepliant’s head sits an attendant whose duty it is to feed it all 
day long. Sugarcane, plantain trees, ri<e (straw^ and ear together), 
and even young thatch grass are supplied in large quantities. In 
addition they are given small quantities of cooked rice, gur and 
paddy. 

If one should show interest in any particular elephant a small 
crowd collects and points out the desirable features in the animal. 
Such a crowd is often helpful as they will show obscure defects in the 
property of their rivals. 

The buying of an elephant is bargaining on a grand scale. The 
owner demands a ridkulou.sly high price to which the buyer coun- 
ters with a low bid equally ridiculous. This, apjxirently, is all that 
is done in one day. The following and subsequent days the buyer 
raises his initial bid little by little and the seller reduces his grad- 
ually until finally they agree upon a price. 

The bird market is worthy of a visit. Here are to be seen 
budgerigars, mynahs, cockatoos, niunias and many other varieties. 
Some can talk well and others can swear, and quite efficiently too. 
One ancient grey cockatoo with a glittering yellow eye and a red 
tail attracts our attention. When a sepulchral “U dam” i.ssues from 
a face upon which no known emotion is depicted, we are interested. 

! 1 I r» says the bird : we are appalled and pass on rapidly 
and not even the vendor's “this bird good talker” can effect a sale. 

We are tired of the noise, the dirt, the importunities of beggars, 
the blandishments of snake-charmers, fortune-tellers and conjurers, 
so, in company with thousands of others, we wend our way slowly 
to the longest platform io India and back to Patna and peace, 
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TIMBER PRICE LIST, JANUARY-FEBRUARY 1039 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
Common name. 

Species. 


Locality. 

Descri|>tion 

timber. 

Prices. 

1 


2 


3 

4 

5 

Being 


Tetramelee nudiflora 


Assam 

Logs 

Rs. 30-0-0 per ton in 
Calcutta. 

Benteak 


Lageretromia lanceolaia 

Bombay , . 

Squares 

Rs. 32.0-0 to 64.0-0 per 
ton. 

t* 


t* 


Madras 

Logs 

Rs. 1-2-1* to 1-5-0 per 
o.ft. 

Bijaaal 


Pkrocarpvs marsvpiwn 

Bombay 

Logs 

Rs. 48*0-0 to 84-0-0 per 
ton. 





Madras 

Logs 

Rs. 0-16*7 to 1-3-3 per 
c.ft. 

»» 


»» 


Bihar 

Logs 

Ks. 0-12-0 to 1-0-0 per 
c.ft. 

Rs. 0-8-0 to 1-4-0 per 
c.ft. 



»* 


Orissa 

Logs 

Blue pine 


Pirns excelan 


N. W. F. P. 

12'xl0"x6' .. 

Rs. 4-8-0 per piece. 

n 


ft 


Punjab 

12'xl0'xr/ .. 

Rs. 4-8-0 per piece. 

Chir 


Pinus longifdia 


N.W.F.P. 

fi'xl0*x5'' .. 

Rs. 1-12-0 per piece. 

»» 


ft 


Punjab 

9'xl0"x6^ .. 





U.P. 

9'xJ0"’xr>"’ .. 

Rs. 3-4-0 per sleeper. 

Civit 


Swintonia floribunda 


Bengal 

Logs 

Deodar 


Cedrus deodara 


tThelum 

Logs 


Dhupa 


ft 


Punjab 

9'xl0"x6' .. 

Rs. 3-10-0 per piece. 


Vaieria indka 


Madras 

i Logf* 

Fir 


Abkn (b Picea spp. 


Punjab 

ig'xio^'xr/ .. 


Gamari 


Omelina arborea 


Orissa 

i Logs 

Rs. 0-10-0 to 1-4-0 per 
c.ft. 

Garjan 


Dipterocarpus spp. • 


Andamans . . 

! Squares 


$9 


ft 


Assam 

j Squares 

Rs. 60-0-0 per ton. 

99 




Bengal 

1 Logs 

j 

Rs. 30-0-0 to 35-0-0 per 
ton. 

Haldu 


Adina cordi folia 


Assam 

i Squares 

Rs. 1-3-0 per c.ft. 



ft 


Bombay 

1 Squares 

Jis. 24-0-0 to 65-0-0 per 
ton. 

•» 


99 


C.P. 

1 Squares 

Rs. 0-6-0 to 0- 1 3 0 per c.ft. 

»» 


99 


Madras 

1 Logs 

Rs. 1-3-0 per c.ft. 

If 


ft 


Bihar 

I>)gS - . . 

Rs. 0-8-0 per c.R. 

ff 


ft 


Orissa 

Logs . 

Rs, 0-6-0 to 0-10-0 per 
o.ft. 

Hopea 

Indian 


Hopea parvifiora 


Madras 

B. G. Sleepers 

Rs. 6-0-0 each. 

rosewood 


Dalbergia IcUi folia 


Bombay . . 

Logs 

Rs. 62-0-0 to 90-0-0 per 
ton. 

ft 




C.P. 

Logs 

Rs. 1-4-0 to 1-8 0 per c.ft. 





Orissa 

Logs 

Rs, 0-12-0 to 1-4-0 per 
c.ft. 

tf 




Madras •• 

Logs 

Rs. 1-2-0 to 2-6-0 per 
c.ft. 

Irul 


Xyliaxphcarpa 


Madras 

B. G. Sleepers 

Rs. 6-0-0 each. 

Kindal 

•mmm 

TerminaUa panicahta 


Madras .« 

Logs 

Bs. O-S-O to 1-4-0 per c.ft* 



1939] 


TIMBER PRICE LIST 


157 


Trade or 
common name. 

Species. 1 

Locality. 

Description 

of 

timber. 

Prices. 

1 

2 

3 

4 

5 

Laurel 

Teminalia tomenlosa , , 

Bombay 

Logs 

Rs, .56-0-0 to 60-0-0 per ton 

>» • • 


C. P. 

Squares 

Rs. 0-12-0 per c.ft. 

>* 


Bihar 

Logs 

i Bs. 0-6-0 to 0-8-0 per c.ft. 

»» • • 


Oriasa 

Logs 

Rs, 0-5-0 toO-12-Operc.ft. 

M * • 

»• • • 

Madras 

Logs 

I Re. 0-10-0 to I-4.0perc.ft. 

Mesua 

Memafetrm 

Madras 

B. G. sleepers. . 

! Rs, 6-0-0 each. 

Mulberry , . 

Morns alba 

Punjab 

Logs 

1 R8.2-6-h to 6-1-3 per c.ft. 
in round. 

Padauk 

Pterocnrpns dalhergioides 

Andamans .. 

Squares 

1 

! Rs. 25-0-0 to 75-0-0 per 
j ton. 

Sal 

Shorca robusta 

Assam 

Logs 

»f • • 


pp • • 

B. G. sleepers 

' Rs. 5-8-0 to .5- 12-0 each. 


9> * * 

♦f • • 

M. G. sleepers 

Rs. 2-9-3 each. 

»» • • 

91 • • 

Bengal 

Logs 

Rs, 20-0-0 to 75-0-0 per 
ton. 


fi • • 

Bihar 

Logs 

' Rs. 0-8-0 to 1-3-0 per c.ft. 

»» • • 

♦ 9 • • 

»» • • 

B.G. sleepers 

Rs. 4-8-0 to 6-0-0 per 
sleeper. 

»» • • 

M • * 

pp 

M, G. sleepers 

Rs. 1-10-0 per sleeper. 



C. P. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 



Orissa 

Logs 

; Rs. 0-8-0 to 1-4-0 per c.ft. 


»• « • 

U.P. 

Logs 

, Rs, 1-0-0 to 1-6-0 per c.ft. 

»» 

99 • • 

- 

M. G. sleepers 

; Rs, 2-4-0 to 2-8-0 per 
sleeper. 

pf • • 

99 • • 

M 

B. G. sleepers 

: Rs. 4-14-3 to 6-4-0 per 
sleeper. 

Sandalwood . . 

Santaliim allnm 

Madras 

Billel s 

Rs. 306-0-0 to 639-0-0 
per ton. 

Sandan 

Oiigema dalhergioides . . 

C.P. 

Logs 

Rs. 0-15-8 to 2-O-Opere.ft. 

*> • • 


Bihar 

Logs 

Rs. 0-12-0 to 0-14-0 per 
c.ft . 

»» • • 


Orissa 

: Logs 

Rs. 0-8-0 to 1-0-0 per c.ft. 

Semul 

B'tmbax makdmrkum . . 

Assam 

1 Logs 

Rs. 3.'l-0-0 per ton in 
Calcutta. 

pp 

99 • • 

Bilinr 

\ Scantlings 

i Rs. 1-0-0 per .scantling. 

9f * • 

♦ 9 • • 

Madras 

1 Logs 

Siasoo 

Dalbergia simo 

Punjab 

Logs 

Rs. 0-12-10 to 1-6-0 per 
c.ft. in round. 

»» • • 

pp 

U.P. 

I Logs 

Rs, 0-14-0 to 1-6-6 per c.ft. 

pp • • 

pp 

Bengal 

j Logs 

Rs. 35-0-0 to 76-0-0 per 
ton. 

Sundri 

Heritiera spf. 

Bengal 

Logs 

Rs, 20-0-0 to 26-0-0 per 

1 ton. 

Teak 

Tetiona grandis 

Calcutta . . 

Logs Jst class 


PP « • 

pp 

i I^gs 2nd class 

I 

»> »* 

99 • * 

C.P, 

Logs 

R8.0.l6-2to 1-9-7 perc.ft. 

»» • ♦ 

99 • * 

Madras 

Squares 

Rs. 2-0-0 to 2-8-0 per c.ft. 

»» • • 


Logs 

Rs. 1-8-0 to2»10-0 perc.ft 

PP * * 

99 * • 

Bombay . . ' 

1 

Logs . . 1 

i 

Rs. 67-0-0 to 160-0-0 per* 
i ton. 

tl • • 

99 • * 

»♦ ! 

M. G. sleepers 

Rs. 3-14-0 each. 

White dhnp .. 

Oanarim euphyllvm . . 

t 1 

Andamans . . I 

Logs 

j 
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STATEMENT OF WILD ANIMALS SHOT IN SOME OP THE INDIAN 


AU-India 

serial 

number. 

Species. 

Ajmer- 

Merwara. 

Bengal. 

Bihar. 

Bombay. 

Burma. 

la 

Tiger 


31 

T) 

19 

57 

Ih 

Tigress 


22 

3 

1.'^ 

•• 

2 

Leopard or panther , . 


21 

4 

67 

.51 

3 

Wild cats (species to be 
given if known) 


16 

(includes 

6 civets) 


1 


4 

Lynx 






5 

Hunting leopard or 
cheetah 




1 


a 

Hyaena 





7 

Wolf 


•* 




8 

Wild dog 




4 

53 

9 

Martens 


•• 



•• 

10 

Rate! 


•• 

•• 

•• 

•- 

11 

Brown boar 



•• 



12 

Himalayan black bear . . 


3 



•• 

13 

Malayan bear 





•• 

14 

Sloth bear 


2 

I 

4 

12 

101 

(bear) 

ir> 

Wild elephant 


13 


19 

315 

16 

Rhinoceros (species to bo 
given). 




21 

27 

17 

Gaur or bison 





•• 

18 

Oayal or mithan 



“ 


35 

(saing) 

19 

Banting or tsine 





•• 

20 

Wild buffalo 





•• 

21 

Urialorsharpu 





•• 

22 

Bharal or blue sheep . . 






23 

Ibex 


.. 




24 

Markhor 

•• 


•• 
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PROVINCES, INDIAN STATES, AND BURMA DURING 1936-37 


C. p. 

Coorg. 

Madras. 

Orissa. 

Punjab. 

U. P. 

Jammu 

and 

Kashmir 

State. 

Bastar 

State. 

117 

6 

2 

13 

3 

69 


9 




2 


39 

.. 

.. 

88 

H 

];] 

12 

11 

00 

29 

36 

•• 



0 


16 


•• 







4 



34 







13 


1 

1 


23 


.. 

1 






55 

1 

19 

4 

3 

1 


8 

15 


15 



. . 


1 


12 

(red bear) 

•• 






20 

31 


35 


4 

4 


30 


18 

(bear) 

•• 


1 

2 





U 








•• 


9 

3 





•• 





•* 

•• 

9 





24 


16 

(sharpu) 

•• 

•• 




2 


10 

(burhal) 

•* 

•• 



*• 

1 


30 

•• 

•• 



•• 


•• 

17 .. 

•• 
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statement of Wild Animals shot in some of the 


All-India | 
serial I 

number. 

Species. 

Ajmer- 

Morvtara. 

Bengal. 

Bihar. 

Bombay. 

Burma. 

a— 






- 

25 

26 

Tfthr 

Nilgiri wild goat or 
Nilgiri ibex. 





*• 

27 

Serow or Himalayan goat 
antelope. 



•• 


1 

2S 

Goral 


6 


. , 

1 

29 

Nilgai or blue bull 

I 


1 

36 

.. 

30 

Four-horned antelope . . 




3 


31 

Black buck . . 






32 

Indian gazelle nr chinkara 




K 


33 

Barking deer or kakar . . 


110 

3 

3 

211 

34 

35 

36 

Kashmir stag or Hangul 

Swamp doer or gonrl or 
barasingha. 

Brow-antlered deer or 
thamin. 




•• 

18 

37 

Sambar 


1.5 

10 

14 

187 

38 

Choetal, or spotted deer 
or axis deer. 


223 

9 

18 

.. 

30 

Hog deer or para 


12 



53 

40 

Musk-deer 






41 

Mouse- deer 

. . 

. . 




42 

Pangolin 



. . 


.. 

43 

Crocodile (muggar) 


48 




44 

Gharial 





.. 

45 

Python 


92 



.. 

40 

Others (species to be 

8 

296 

3 

699 

195 


given). 

(P»g) ( 

C 
(: 

wild pig 287) 
hares .. 6) 
porcupines) 

(hare 1) 
(jackalfl2) 

{wild pig) 

(pig) ' 
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Inilimi Provinces, Indian States, and Bunna during 1936-37 — (cohcW.) 


0. p. 

Coorg. 

Madras. 

Orissa. 

Piinjalh 

U. P. 

Jammu 

and 

Kashmir 

State. 

Bastar 

State. 














2 

17 








(thar) 







1 

[i (Tibetan 
antelope) 


•• 




1 

40 

13 

(gural) 

12 

(nilgai 6) 




- 


61 







1 


(blue bull 6) 

116 

(inoludoH 8pp* 

•• 

4 


1 

2:» 



cics of 
items Nos. 
31--33) 









•• 



0 

“ 

11 





3 

l> 

62 



3 





16 

11 


116 


5 

4 

1 

89 


20 

86 


3 

4 


181 

12 

1 


26 

5 


1 

3 










7 


, , 

621 


2 

6 

113 

916 

8 

42* 

(wild pig) 


(pig) 

(wild pig) 

(pig) 

(otter, por- 
cupine, 
pig, etc.) 

(Ovis am- 
mon 6) 
(otters 2) 

♦{kotri 28) 
(hundar 1) 
(boar 13) 
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EDITORIAL NOTES AND MISCELLANEA 

New Year Honours* List, — We congratulate the following mem- 
bers of the Forest Department in India who figure in the New Year 
Honours’ List published in the Gazette of India, Extraordinary^ of 
«nd January 1939: 

Companion of the Indian Empire 
Arthur Clifford Hiley, Esq., Indian Forest Service, Chief Conservator 
of Forests, Bombay. 

Member of the British Empire 

Robin Olive Drummond, Esq., Indian Forest Service, Deputy 
Conservator of Forests, United Provinces. 

Oscar Henry Clive Shelswell, Esq., Indian Forest Service (retired), 
lately Personal Assistant to the Chief Conservator of Forests, 
Madras. 

British Empire Medal for Meritorious Service 
Syed Sadiq Hussain, Forest Ranger, Razmak Range, Waziristan, 
North-West Frontier Province. 

Khan Bahadur 

Mian Muhammad Zia-ul-Haq, Deputy Conservator of Forests, United 
Provinces. , 

Maulvi Said-ud-din Ahmad, Extra Assistant Conservator of Forests, 
Orissa. 

Rai Bahadur 

Lala Mulkraj Gandotra, Conservator of Forests, Kashmir Circle, 
Kashmir State. 

Rai Sahib 

Pandit Badri Dutt Burthwal, Forest Ranger, Ramnagar Forest 
Division, United Provinces. 

Rao Sahib 

Sri Palayanur Agneeswara Venkatarainan, Forest Range Officer 
Madras. 

# ' # # * 

South African Forestry Association. — ^We have received the first 
number of The Journal of the South African Forestry Association and 
extend to this interesting addition to th6 Hteratiire on forestry, which 
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was published in October 1938, a very hearty welcome. The consti- 
tution and objects of the Association are set out at the beginning 
of this first number of their journal. The objects of the Association 
are defined as follows: 

1. To create a forum for the open discussion of all topics 
relevant to the science and practice of forestry and allied 
subjects. 

St, To promote and encourage the practice of forestry. 

3. To collect and disseminate information and statistics 

regarding silviculture, forest management, wood utilisa- 
tion and marketing, tree planting, forest conservation 
(including flora, fauna, land and water) and the recrea- 
tional use of forest resources in South Africa. 

4. To publish half-yearly a Journal of the South African 

Forestry Association in order to give effect to the above 
objects. 

« * * # 

Essential Oils , — Fhe “Indian and Ea.steni Chemist," September 
^93^# PP- ^99 3^0, contains an interesting article on the essential oil 
from Lemongrass by H. S. Redgrove, the first of a series on Perfume 
Grasses of India and Ceylon. 

Essential oils are volatile, scent-bearing oily substances of vege- 
table origin, most of which may be distilled without decomposition 
at the ordinary atmospheric pressure. I'he scent of flowers, and 
the fragrance of spices arc due to the presence of essential oils. Essen- 
tial oils are of great commercial importance as they are used in 
perfumery, soap-making, and pharmacy; they are also employed as 
flavouring agents and as solvents. 

It is not generally known that many essential oils jx)ssess valuable 
antiseptic properties, some of them being even superior to carbolic 
acid in this respect. A mixture of essential oils has more germicidal 
power than its constituents used separately. 

In addition to the well-known sandalwood oil, many other essen- 
tial oils are exported in large quantities from India and Ceylon, the 
chief of them being vcitivert oil, palmarosa or rosha grass oil, and 
lemongrass oil. These grass oils are used in cheap perfumery and 
in scenting soap. Citronella oil derived from Cymbopogon nardus 
and palmarosa oil obtained from Cymbopogon martini contain a 
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high percentage of geraniol, which has a rose-like odour and is used 
in the manufacture of cheap substitutes for otto of roses. Lemon- 
grass oil obtained from Cymbopogon citratus is one of the chief 
sources of the compound citral used in the manufacture of ionone 
or artificial violet perfumes. 

The extent of India’s export trade in essential oils of all sorts 
is shown in the following statement: 


()uantity in gallons. 

Value in Rupees. 


... 58,558 

... 14,53,6*8 


... (i 5 , 92 () 

... 18,40,014 

1934-35 

98,896 

... 34.64,308 

1935-36 

... 1^3.5^ 1 

... 37,13,013 

1936-37 

... 116,896 

... 34.68,375 


It should, however, be mentioned that the current prices for 
most of the essential oils exported from India are very low, only 
about 50% of those prevailing about ten years ago. One of the 
main causes of this is the systemaik adulteration of the Indian pro- 
duct, and if India is to maintain her position in this market, she 
must guarantee the purity of the product she exports 
* # # * 

Final Figures for I he World Timber Trade in 1937 /. B.*s 
Press Conimiinique.^—Thc J938 edition of the Year-book of 
the World’s Timber Trade published by the Comite International 
dll Bois, Brussels, has; just been issued with the final figures for 1937. 
From the statistics therein quoted it can be seen that among the 
most important raw materials and foodstuffs forming the subject of 
international exports, timber ranked fifth, the same position it enjoy- 
ed in 1936. The value of the timber produced is estimated at ^5 to 
30 billion gold francs and it thus ranks second after milk among all 
the raw materials and foodstuffs. 

1937 was a very favourable year for timber e>tparts as is shown 
by the increase in the value. The value of the world timber exports 
increased by 34.4% as compared with 1936 whilst the increase expres- 
sed in quantity amounted to 6.6% ov^r the previous year. 
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Sawn goods exports (including planed boards and case parts) 
occupied as usual the most important place in the total world timljer 
exports, being 53 5% of the volume and 72% of the value. 

Pit wood ranked second with 16.5% (as against 14% in 19,^6) 
and thus exceeds ihe exports of pulpwood which ranked second in 
world exports in 1936 but which now holds third place with 14.5%. 
Sawn logs remained about the same as in 1936, ^^-5% of the total 
quantity of timber exports. 

Europe piiedominaled in world timber exports with 72% of 
the world timber exjx)rts whilst the rest was exported by North 
America. Euro|)e also imported by far the greatest quantity, i/iz., 
78%. North America absorbed about 14% of the total world timber 
expKjrts whilst the remainder was distributed among Asia (15%), 
Africa (3%). Australia (2%) and South America (15%). 

This year’s issue of the Year-book is arrangi:‘d in the same manner 
as the 1937 edition, but it also contains a survey of the development 
of the world timl>er trade over a period of years and presents for 
the first time graphs illustrating the various trends. The contents 
of 128 pages is divided into four parts. The first part rmbraces the 
timber trade according to categories (sawn gcKKls, pulp wcxxl, pit- 
wcw)d, .sawn-logs, sleepers, etc.) giving the ligures in both quantity 
and value lor categories for every importing and exporting country. 

The first part also contains the so-called balances of the world 
timber trade, /.c., comparative tables of ex}K>rts and imports of 
various countries in all the important categories of timber. These 
balances clearly show the share of each country in the ex}x>rts and 
imports of the world timber trade in the category in question. 

riie second )>art cjuotcs full data on the soft sawn goods trade 
arrangxid .separately for each country, the sections covering 28 
countries of destination (for the exporting countries) and 18 countries 
of origin (for the im}X)rting countries). 

The third part deals with the trade in pulpwood for the most 
important exporting and inqxmting countries according to countries 
of destination and origin. The fourth part quotes the figures for 
plyivcxx! exports and imports according to countries of destination 
and origin. There is furthermore a full summary and commentary 
on the figures. 


0 
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The following figures are of particular interest: 

1937 


World Timber Exports (i) 
distributed as follows: 
soft sawn goods 
pulpwood 
pit wood 

World Timber Jm[x>rts (sf) 
distributed as follows: 
soft sawn goods 
pulpwcK)d 
pit wood 

Exports of plywood 

Imports of plyw(K)d 

* 


Quantity Value 
54,965,040 cub. m. 

5,82(),05x» Stds. 
i3'>59>'54 piled met. 
^,654, 766 cub. 11. 

5ij ,668,490 cub. m. 

5,460,535 Stds. 
13.297,189 piled met. 
5,021.384 cub. m. 
698,125 cub. m. 
694,346 cub. m. 


in gold l^'ratics 

1,041,122,262 

123,042,334 

79.934.s83 

2,086,016,477 

1,216,729,022 

155,66(1,516 

138,418,055 

113.358.430 

122,581,048 


Mr. E. O. Shehbeare, I.F.S . — Fhe close of the year 1938 leaves 
us with one celebrated forester less in Bengal. 

Mr. E. O. Shebbeare, Conservator of Forests, retired on the 1st 
August last after 32 years ol service. His 6rst posting in 1906 was to 
the Sundarbans, a delta forest, where he treated a precedent for 
European Officers by negotiating the pneumatophors of the swamp 
forests in bare feet. After serving as an assistant in various divi- 
sions of Bengal and Assam, he took charge of the Jalfxuguri Division 
in 1913. Then he served as Divisional Forest Officer, Buxa, Kurseong, 
and Silviculturist in succession before becoming (kmservalor of Bengal 
ill 1926. He continued to hold this post until 1935, when he left 
Bengal and joined the United Provinces, where he officiated as Chief 
Conservator for a year. Subset] iiently, he was transferred to the 
C^entral Provinces and finally rejoined his old province, Bengal, for 
a short period before he retired. He attended the Empire Forestry 
Conference in Australia in 1928. He also arcoinf>anied the Kinchen- 
junga Expedition in 1929 and the Everest Expedition in 1933, where 
his knowledge of the I’ibetan and (iorkhali languages was invaluable 
in the matter of supplies and transpxirt. To be a member of an 
Everest Expcdiiitin at the mature age of 48, gives an idea of his 
physical fitness and his prtwess as a w^alker both in the plains and 
in the hills. 

Perhaps the most notable forestry achievement in Bengal during 
his service was the development of artiheial regeneration by faungya, 
Mr. Shebbeare w’^as one of the pioneers of this system in Bengal; much 
of the success it has achieved and our advanced development in 
plantation technique is due to him. 

( 1 ) Europe and North America (18 countries) because other regions 
have no practical importance as far as timber exports are concerned. 

(2) The entire world C 28 countries). 
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Mr. Shebbeare is essentially a jungle man. Towns and offices 
in India saw him for the shortest possible lime that he could arrange. 
He is perhaps the most knowledgeable man the service has had on 
the natural liistory of the forests of Bengal, which he controlled for 
so many years. Besides being an excellent field botanist, he is keenly 
interested in the natural history of animals and fish. Always parti- 
cularly interested in game preservation, during the latter part of his 
administration in Bengal, he devoted much of his time to this 
question. As a result, the Jaldapara Game Reserve was fonned and 
the Bengal Rhinoceros Preservation Act was passed through the 
Legislature. 

Not content with a restful retirement, Mr. Shebbeare is continu- 
ing his activities in game preservation. He has recently left for 
Malaya, where he has accepted the |x>si of (^hief Game Warden. 
We wisli him all success in his new appointment. 

« « # * * 

AV:r IVnod i^rfwnvative, — The following is published in the 
Scientilic Amerirmi for Januarv over the initials D.H.K.; 

“Pentachlorophenol, now produced on a commercial scale, has 
been found to lie a particularly effective material for the treatment 
of wood for preserving it against decay, termites, and other destruc- 
tive forces. It may be applied as a 5 f)€r cent, solution in a petroleum 
solvent, preferably by pressure impregnation or by brush treatment. 
The advantage of the new chemical as compared with creosote and 
other familiar materials is that it does not ciiange the texture or 
painting pro})crlics of the wood and possesses piadically no odour. 
It can be used for heavy timbers or for the preservation of finished 
mill work. Although it is difficultly soluble in water, it forms a com- 
pound of sodium whicli is readily soluble and can be used for con- 
trolling sliinc and algae industrial water supplies and as a preservative 
for glue and other similar materials subject to decomposition by 
bacteria or fungi. 

♦ ♦ # ♦ 

Iron Lungs. — An interesting disclosure is made in the December 
number o^f Wood that the "iron lungs." invented by Mr. Edward 
T. Both and so generously being presented by Lord Nuffield to 
every hospital in the British Empire, are chiefly made of laminated 
wood* 
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Mr. Both is a well-known inventor of medical appliances in 
Australia. During a bad epidemic of infantile paralysis Mr. Both 
was asked by the South Australian Government if he could produce 
quickly a type of artificial lung which would be cheap, easy to 
make and easy to transport and assemble. In a fortnight Mr. Both 
had evolved the new lung, which was so successful in Australia that 
Mr. Both decided to introduce them in England. They were first 
manufactured in England by D. Sc J. Fowler Ltd., of London, but 
are now being made at the Morris Motor Works, Cowley, Oxford. 

• « « • 

Without Comment. --Tht following advertisement appeared in 
a well-known daily paper recently: 

‘'Australian-Eucalyptus Trees" — Yellow, Golden, Scarlet, Lemon, 
Red, Ch'imson. Maroon, Violet, Rs. 6/- dozen (Potgrown). 

X X X X Nursery, Calcutta-. 


OBITUARY 

Mr. H. G. Bii.lson, c.i.e. 

Mr. Billson, whose death was briefly recorded in the Indian 
Forester (January, 1939), joined the Indian Forest Service in Novem- 
ber, 1893, after his forest training at Coopers Hill, where he obtained 
the high distinction of F.C.H. In Ocioi>er 1899, he was placed in 
charge of the Gorakhpur Division, where he remained in charge for 
nearly five years. In 1905 he went to the f^lhakrata Division, where 
again he stayed lV)r nearly five years, and acquired a love of the 
glorious Jaunsar country that he never forgot, and, even on the 
poitit of retirement twenty years later, he made his last tour as 
Chief (Conservator of Forests in Jaunsar. In 1912 he went to Simla 
as Assistani Insj)eclor-Cieneral, and in 1914 he came back to the 
United Provinces as Conservator. For a few monihsTn 1919-ao he 
acted as (k)nservator in the Ontral Provinces, to ret urn as (^hief 
(jonservator of Forests in the United Proviruei itt 1920. In 1925 he 
was awarded the honour of C.I.E., and retired from service in 
Noveml>er, J92(>, 

A charming and helpful Conservator, and a level-headed and 
tactful Chief in the troublous days of 1920—1924, his untimely death 
has removed a delightful personality, and the sympathy of his 
brother officers goes out to Mrs. Billson and his family. 
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CORRESPONDENCE 

LILIUM GIGANTEUM 

Sir, 

Mr. Prem Nath Kohli, in your issue for December, enc[uires 
whelh«er Li limn fi;ifrantnrni has been col leered West of the Sutlej, 
f’hi.s lily is well known to me at the head of the Parbatti river in 
Kulu near Pulga in cck)I nalas asstniated with broad leaved trees 
and silver lit. 

I'RAWSCOED, GERALD TREVOR 

Wel-shpooi., Walks. 

December 28 /// 19 ,^ 58 . 


GRASS IN TEAK TAUNGYA PLANTATIONS 


Sir, 

Concerning the question asked by Mr. S. H. Howard in the 
June 1938 number of the Indian Fen ester (a copy of which I saw 
only the other day): “Apparently teak is even more susceptible to 
grass com|x;tition than other species. Can any of your readerjj 
confirm this for me?” — a few' remarks about leak taungya planta- 
tions in Java might be of interest. 

About (>o years of experience with teak-iaungya plantations in 
Java has shown that teak is very susceptible to root competition. 
es|>ecially to grass and imperaia cylhidrica. When the plantation 
is invaded by Imperata, the young leak plants may stagnate in 
grow'th, the leaves get a yellow colour and in severe cases even the 
tops of the trees may die off. 

To prevent grass-growth, the row^s of teak are alternated with 
rows of a green manure. According to the quality of the soil, 
the teak rows are interspaced 6 to 9 feet, tlie teak plants in tlie 
rows 3 feet. Betw'een each two rows of teak a row of thickly sowed 
Leucaena glauca is formed. During the latter 30 year.s, this shrub 
has proved to be most suited to this purpose in Java. The only 
drawback of the use of rows of Leucaena glauca is the necessity of 
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cutting the hedges back several times in order to prevent its over- 
growing the leak. Instead of Leucaena glauca other green manures 
may lx? used, as Crotalaria, Tephwsia and Indigofera sprc. div. 
These latter sf>ecies die off after 2-3 years’ time, exposing the teak 
plantations to subsequent grass-giowth, after each good thinning. 
The Leucaena^ however, is lasting, even under shade. If any reader 
of your interesting magazine might require further information, I 
airi at his disposal. 

Buitenzorg, CH. coster, Dr., 

December Sth, 1938. Head of the (Ailtivation k. Erosion Departments, 

Forest Research Institute, 
Ruitenzorg, Java. 

GERMINATION OF NIM SEEDS 

Sir, 

Mr. Laurie’s letter in the August 1938 number interests us here 
in the Sudan because of the very wide use we now make of tlic Jiini 
for shade, fuel and hut poles. 

The original tree was intnKluced at Shambat by R. E. Massey 
from seed obtained from Nagpur, in June 1916. 

In 192b we were still imputing Indian seed which never did 

well. 

Now we sow annually 10-20 tons of air-dried local nini seed in 
nurseries and irrigated fuel and |x>le plots, and have had to find a 
technique for assuring the success of .sowings on this scale. 

The fruit is collected below nim within a day or two of its fall, 
in June and July, and spread not more than two inches deep on 
mats in light shade, to dry for four or five (rainless) days. 

There is then no risk of fermentation (in this dry climate) of 
the pulp when the fruits are sacked. 

The secret of germination here is prompt sowing as the seed 
has lost viability after eight weeks. If the seed season is as little 
as a fortnight early, the seed is past its best before irrigation water 
comes down the canals on August 1st. 

Loss of viability appears due to, and is certainly accompanied 
by, fermentation of the unopened cotyledons inside the inner seed 
case. 
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A practical test ol a siiinple is the colour ol these cotyledons. 11 
tliey are still clearly green when the inner case is opened and they 
are cut across, the seeds will germinate; if brown or yellowish, they 
will not 

Many Sudan birds relish the fruits and here also prefer Firus 
spp. as roots in which to eat them. i'he introduced banyan is 
par t icu I arl y f a vo u red . 

We discarded tJie niethocl of collecting depulped seeds (they 
are not passed by Sudan birds) because it is impossible to tell with- 
out o}>ening them liow hesh they are, and secondly l)ecause, however 
ravenous the birds, they could not prepare the cpiantiiies we need, 
in the short season, on limited collecting giound. 

Xini is changing utterly the face ol mud-built towms in the 
Northern Sudan. In the Ge/ira irrigated areas it is being laid out 
on a three years’ coppice rotation. 

At this age it )iclds hrew’ocKl and hut |X)les.* 

Khartoum, J. SMITH, 

January Chief Conservator of Forests, 

Dept, of Agriculture ^ Forests, 
Sudan Government. 


LAURELWOOD—ITS BOTANICAL NAME 

Sir, 

When reading Mr, j. N. Sinha’s interesting article on laurel- 
wood in tlie Indian Forester for November uys8, I was struck by the 
fact that nowhere is the botanical name of a species mentioned. In 
its list of commercial names of timbers, the Kinpire Forestry Hand- 
b(M)k gives Terrninalia lonientosa as the ccpii valent of ‘‘Laurel.” The 
Terminalia iomentosa of the Flora of British India is a complex of 
at least 3 sj^ecies, as shown by Gamble in the Flora of the Presidency 
of Madras (p. 463). where he resuscitated the sj^ecies accepted by 
Wight and Arnot: T. coriacea W. et A. and T. erenulnta Roth. 
It is obvious, therefore, that the first step is to ascertain precisely 
whkh s.|>ecies cKcur in any particular locality and whether its, or 
tlieir, timber does yield figured wT>od. 

I have not access now to the relevant papers, but writing from 
memory, I believe that in about 1920 or 1921 some logs of alleged 
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Terrninalia tomentosa, derived from the forests of either Coorg, 
Malabar or S. Coimbatore, were shipped to London, The timber 
agents were delighted with the wood but enquired whether it was 
certain that they were of the slated species as it was certainly far 
super'ior to anything hitherto received under that name, having a 
fine figure. They declared that it wtvulcl fetch a high price in 
London. It is fairly certain lhat the limber was actlially that of 
I'enninuUa aenuJata Roth., a presuinption which is sup|:x)ried by the 
distribution of the tree shown by Gamble and his description of the 
timber (/. c. p. 4h5). It seems very doubtful lhat this species cm 
(X'cur in Bihar. 

On more than one occasion a Forest Officer has been disap- 
pointed with the lack of enthusiasm with wdiich his sending of 
Term’nialia lomentosa has been received in tlie market, dotil)t1ess 
because it was the WTong sjx^cies. 

Incidentally Mi. Parkinson has sliow^n (Ind. F(tr Rcc. Hot. Vol. 
1. pi. I.) that the binomial Termhialia lomenlosa W. R: A. is not 
valid under the International Rules of Botanical Nomsnclaiure and 
that we must adopt T. alala Heyne in its place. 

Kevv: C. E, C. FISCHER, I.F.S. {retd), 

i^th December, 1938. Royal Botanical (kirdens, 

Kexv, Surrey. 


REVIEWS 

MANUAL OF INDIAN SILVICULTURE 

By Champion and Tre\ or. 

(Oxford Ufiiversity Press, Indian Branchy +874* 

Diagrams Vlll, Maps s. Plates 33. Price ^ Rs. 30.) 

The production of this new Manual of Indian Sihnculture is to 
be warmly welcomed. Jt is now over 30 years since the old Concise 
Manual of Silviculture, based largely on European practice, was 
compiled for students in India, and that little book, good in its day, 
has long been obsolete and out of print. During the last twenty 
years in particular. Silviculture in India has made extremely great 
progress, and although many excellent Forest Records and other 
publications have appeared, for a good time there has been felt a 
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very great need for the compilation of a bcK>k suniinarising our 
Silvicultural knowledge and practice (o date. 

The new manual has been produced so as to be available for 
students of the new Indian Forest (College, opened in 19^,8 for the 
training of men for (he Superior Forest Services. It is, however, by 
no means just a text book for students. It has been written as 
much for the forest oflicer as for the siudeni. and there is probably 
no one, of however much ex|)erience. who will fail to lincl much 
valuable and inteiesting information within its pages. 

The book is divided into two pans: Part I, (ieneral Silvicul- 
ture, by II. (i. (ihampion, and Part II, Silvit iiltural Systents, by 
Sir Gerald Frevor. Having been Silviculturist at the Forest Research 
Institute, Dehra Dun, for some ten years, during which time he not 
only toineci extensively over all parts of India, but also over many 
other ikiHs of tlie world. Ghainpion has been constantly in touch with 
all branches of silvicultural ])rogTess. and with his erudite knowledge 
of connected scienccfs, he was unic|uely cjualihed to write the first part. 
'I'hc cjualifications of Sir (ierald Trevor, lately Insjmtor-General of 
Forests and President of the Forest Research Institute, his wnde 
experience, and his great reputation as a practical Forest Officer need 
no further mention. 

Part I deals first with the foundations of Silviculture, under the 
heads Locality Factors, Growth and Form of Trees and Crops, and 
Tree and Crop Physiology. While this necessarily includes the enun- 
ciatioii of many general principles, the whole has been very definitely 
written from the Indian stand }X)int, and copious examples are quoted 
throughout from Indian forests and of Indian species. Parts of the 
section on Physiology are more purely botanical than silvicultural 
and have necessarily had to be dealt with very briefly and incom- 
pletely. but they have been included in recognition of the fact that 
Silviculture demands a knowledge of plant physiology. 

Forest ComjK>sition and Distribution are next dealt with, and 
include a very useful section on ecolog;)' under the head Coloniza- 
tion and Succession, and a summary of the chief forest types of 
India, based on Champion’s Preliminary Surxfey of the Forest Types 
of India and Burma, The rest of Part I deals with the more prac- 
tical subjects of Natural and Artificial Regeneration, Afforestation 
and Tending, The chapter on Artificial Regeneration is the longest 
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in the book and is a reflection on the importance this now occupies 
in practical Indian forestry. 

Part I as a whole is an excellent and scholarly summary of our 
present silvicultural knowledge and practice, and its value is enhanc- 
ed by the copious References to Literature, classified under Gen- 
eral and vSpecial References, at the end of each chapter. Tabular 
statements have been introduced wdierever necessary, but the 
general style is descriptive and is es.scntially readable, although the 
student, with his great desire to marshall and nuinlier his faces, might 
possibly wish for further classilicalion under certain heads. Thus 
there is no classified list of the relative iticrits of even-ttged and un- 
even-aged crops, or of the advantages and disadvantages of pure and 
mixed crops, although pure and mixed (tops are <lescribed under 
Forest Com|:xjsition and past practice and jjrcscni tendencies are 
discussed under Artilic.ial Regeneration. 

Part II on Silvicultural Systems (Kcupics slightly less than one 
quarter of the fxK>k, which would appear somewhat small consider- 
ing the variety of Indian forest conditions and inelhtxls of manage- 
ment. The arrangement follow's Troup’s Sihicultural Systems, 
wdiich deals with European practice, and as frequent reference is 
made to that book, the general descriptions of the various systems 
are reduced to a minimum. This part therefore is very definitely 
not a text book on Silvicultural Systems in general, hut is a cleat 
and concise account of the application of the various systems to 
Indian conditions, and of the various modifications that have been 
worked out in this country. A little more detail might perhaps 
liave been given, and one mis.ses the References to Literature 
at the ends of the chapters. But the descriptions given are suffi- 
ciently complete to explain clearly the general principles of each 
system, and a few references have been given- on the pages 
where they occur; further, if full references had been given, they 
would have had to include practically all the working plans in India. 

The printing and general get-up of the book are good; the 
numerous plates and diagrams have been well selected and well re- 
produced, and there is a very good index. The two maps, one of 
the Average Rainfall of India at the beginning of the bcK)k, and the 
other of the Distribution of Climatic Types at the end of the book 
are a distinct asset. Both these maps and the Soil Moisture, Rainfall 
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and Temperature diagram open out dear of the book, a useful fea- 
ture, and it is a pity that the diagramaiic chart of Thinning Methods 
was not made to ojjen out in the same way. The Rainfall map 
would have been a little better if more distinctive shades of blue 
had been adopted for the four classes from 4" to 40", as in the map 
in Vol. I of Troup’s Silviculture of Indian Trees ^ and a slight re- 
duction of the bold type filling the main title page, might also have 
been a minor improvement. Typographical mistakes are extremely 
few. Lagerstroemia pawi folia on p. 148 presumably stands for L. 
parvi flora, and the reference, two-thirds way down p. iiS to p. 57, 
should apparently l)e to p. 37. 

To sum up, the book as a whole is definitely good. I'he price 
at Rs. 20 is perhaps a little high, but this is really not excessive in 
view of the nature of the book and as modern books go. The 
manual should be in the hands of every forest officer, and might well 
be provided in every range office for the benefit of English knowing 
subordinates. 

E. C. M. 

REPORT OF FOREST ADMINISTRATION IN THE 
MYSORE STATE FOR THE YEAR ENDED 30TH 
JUNE 1937 (PRINTED 1938) 

The Mys(n*e Government distinguishes G classes of its forests, 
which totalled at the close of the year 4,523 square miles, being more 
than 15% of the total area of the country. Of this total 405 square 
miles was minor forests and 90 square miles village forests. (Con- 
cerning the last named the report is pessimistic. The revenue was 
Rs. 35.57,003, the best since 1929-30, the expenditure Rs. 15,25,380 
leaving a big surplus of Rs. 20,31,622. A sum of Rs. 1,741 was spent 
on new^ roads (22^ miles) and Rs. 16,618 on road repairs (393 miles, 
which includes paths). 

It is known that the Mysore Forest Department floats mainly on 
Its sandalwood and so it is interesting to note that 1,835 were 
supplied to the sandal oil factory at Mysore (net receipts from the 
sale of sandal oil l>eing Rs. 15,42,072) and 220 tons of heartwood and 
12 tons of white wood were sold for domestic and religious purposes 
for Rs. 1,56,036. Unfortunately the spike disease appeared to be 
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as virulent as usual in the districts of Hassan, Mysore, Bangalore 
and Tumkur. 

There is the large area of i8i square miles of teak plantation, 
and the Department controls 47 elephants udio dragged 748,240 cubic 
feet of tind^er during the year. Besides tlie Kolar Gold Fields, other 
industrial enterpiises which arc closcjy ass<xmted with the Mysore 
Forest Department are the Mysore Iron and Steel Works (taking 
tinilKM', fuel and charcoal), the Sandal Oil Factory (fuel and char- 
coal), the Silk Factory, the Sugar Factory, the W<M)d Preservation 
Plain at Bhadravati, and the Sawmill at Shimoga. Interesting' 
afforestation work is going on: on (diamundi Hill with F/Vm and 
many other s{>ecies (Rs. 3.000/-): Gopalswami lulls, (elevation 4,000 
feet, rainfall 50 inches) with cypiess, wattle, Jnraranda, Grevillea, 
etc. (Rs. 283): Bahahudaas (hare slo|x:s of Kemmangundi hill) with 
Eucalyptus^ Grnulica, etc. (Rs. 784): Nandi hills with Eucalyptus, 
CUtssia fist ilia, Eonganiia glabra, etc.; Talkad sand dunes and 
Hulikere. Although Kannada names are used for indigenous trees 
throughout the report there is at pitge 59 a list of the corresponding 
Latin names. 

J, H. L. 


EMPIRE FORESTRY JOURNAL 

Vol, 17, No. 1, 1938. 

This issue of the Empire Forestry Journal maintains the good 
standard one has now come to expect from Mr. C. E. Legal, the 
Editor-Secretary of the Empire Forestry Association. The wide 
scope of the Journal is well demonstrated by the articles, which 
cover British Honduras (Vegetational Survey and Regional Plan- 
ning), Finland (the second part of a general article on Forestry in 
Finland by Sir Alexander Rodger), South Africa (Forest Policy), and 
Australia (School Endowment Plantation Scheme in Victoria). There 
are also articles of economic interest on Lac and Shellac in modern 
Industry, Royalty Assessment on Teak in Burma, and Kiln Season- 
ing in Australia, and articles dealing with investigations into Wood 
and Charcoal as Motor Fuels, and Brittle Heart in Relation to 
Compression Failures. These are illustrated by ten plates with some 
22 well produced photos and six plat^ of sketch maps. 
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Such a list ol articles would alone make a journal well worth 
reading and of interest to Forest Officers all over the Empire. But 
there is much more of great value in the 46 pages of “General Re- 
views” of over fifty publications from all ovti the world, followed 
by another 2$ pages of reviews of Annual Repc:)rts from various parts 
of the Empire. Add to this a general article on Annual Reports, 
some pages of Editorial Notes and Miscellanea, notes on the Collec- 
tion of Botanical Specimens by Monkeys in the Straits Settlements, 
an account of the ifith annual meeting of the Empire Forestry 
Association, a correspondence section, and a list of the imports of 
timber into the United Kingdom during the year 1937, and I think 
it must be agreed that this issue of the Journal should be read by 
all Forest Officers who have the interests of their profession at heart. 

The Journal, which is produced twice a year, is published at 
7.V. 6d. per copy, but is sent free to all members of .the Empire Forestry 
Association. Since Professional Membership of the Association is 
only ten shillings j)er year, this is the belter way of obtaining the 
Journal, quite apart from any other benefits of membership. Many 
Forest Officers in India are already members of the Association, and 
there are local branch secretaries in Assam, Bihar, Bombay, Central 
Provinces, Madras, Orissa, Punjab, United Provinces, and Jammu and 
Kashmir, and also in Burma. There are, however, quite a number 
of Forest Officers, paiiiculaiiy among the Indians, who are not mem- 
bers, and even if only regularly to obtain for themselves copies of 
the Journal, ihev arc earnestly recommended to join the AsstKialion. 
It is to be hoped that the rapid progress of Indianisation of the 
Forest Service and the creation of separate sei\i(ts in the \arious 
Provinces will not mean lack of interest in Forestry in fnher ])arts of 
the Empire. Foresters all over the world are one brethren in interests 
and aspirations, and all have much to learn from each other. The 
Empire Forestry Assexialion provides a connecting link, of which 
p>erha|>s the Journal is the strongest part. It is to be hoped, there- 
fore, that all gazetted Forest Officers, both in the Provinces and the 
States in India, will join the Association and become readers, and 
perhaps also in due course contributors, of this well wcrth-wdiile 
Journal. 


E. a M 
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KOLONIAL FORESTLICHE MITTEILUNGEN, HERAUSGE- 
GEBEN VOM INSTITUT FUR AUSLANDISCHE UND 
KOLONIALE FORSTWIRTSCHAFT, THARANDT- 
DRESDEN DURCH PROF. DR. ING. F. HESKE, 

BAND 1, HEFT I, MAI, 1938 

Kolonial forestlidie Mittcilungen (Cominiinications on Colonial 
Forestry) will appear occasionally as a special series of the present 
“Communications of the Institute for Foreign and Colonial Forestry.” 
The editor is Prof. Heske and it is published by J. Neumann, 
Neudamra — Berlin. 

The number under review is the first issue of the series and 
contains the substance of the lectures given at the first introductory 
course on colonial forestry held in Tharandt from the 13th to 18th 
Dec'ember 1937. 1 he purpose of these lectures is to give an insight 
into the problents which a modern colonial forester has to expect 
and the fundamental methods which lead to a solution of these 
problems. After an opening address by Prof. Heske the lecturers 
deal with: the climate of tropical West Africa, origin and proper- 
ties of the soil of West Africa, biolog)' of the tropical forest, objects 
and methods of colonial forest utilisation, functions of forest depart- 
ments in the tropics, IxHany and colonial timber icsearch, wckkI pre- 
servation in the tropics, |)ossibilities of the chemical utilisation of the 
African forests, cellulose and colonial woods, health problems in ihc 
tropics, etc. The reviewer has read with interest the present volume 
and the series should form a welccnne addition to the existing litera- 
ture. I’he Forest Research Institute at Delira Dun is referred to 
by Prof. Heske as one which, in si/c and equipment, has no parallel 
in the whole of Europe and which is approached only by the Forest 
Products Laboratory, Madison, to some extent. One also comes 
across references to workers in this country. 


D. Narayan.^morti. 
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EXTRACTS 

EROSION AND FLOODS 

PROBLEMS OF SOIL AND WAFER CCJNSERVATION 
IN IHE UNITED PROVINCES 

By E. a. Smythies, t.e.s 
Chief Cause am lor of Forests, United Provinces. 

Now that the Central Board of Irrigation has realized the dangers 
that threaten the Gangetic basin, which the Forest Department in 
the Punjab and United Provinces have been emphasizing for years, 
a brief survey of the gcntral position may be of interest, which will, 
it is hoped, indicate the danger which is slowly but inevitably deve- 
loping and threatening the prosperity not only of the United 
Provinces but also of the adjoining provinces of the Punjab and 
Bihar. The Gangetic watershed, in fact, has all ‘the physical con- 
ditions present that must unleash powers of destruction, denudation 
and desiccation against which man is helpless, if the only real defence 
i.e.j natural vegetation — is once destroyed. 

Thc.se conditions are: 

(/) A monsoon climate, with a long hot dry period and a fierce 
short rains jreriod, tausing a “tension lielt” for natural vegetation. 

(/7) ,\ trtinendous range of high mountains in the upper reaches 
of the main rivers, from which increasingly destriutive floods and 
decreasing water-supplies after the monsoon are inevitable as the 
protective vegetation is <Iestroyed or reduced. 

(Hi) A den.sefy jjopulated and easily denuded alluvial plain, 
from which the natural protective vegetation has practicallv 
disapjx?ared. 

(h') An enormous domestic animal population, with intense and 
universal overgrazing of all waste and uncultivated land, against 
which the protective natural vegetation has no chance to survive or 
function. Although the threat of erosion to human prosperity (and 
even existence) is now clearly recognized in all five continents of 
the globe, I doubt if there is any area in the world where the danger 
is so great as in the Gangetic basin, where so little is being done to 
meet the danger, and where a population of loo million human 
beings is liable to be affected. 
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EXAMPLES OF EROSION 

Mr. Richardson at the Central Board of Irrigation gave concrete 
examples of erosion resulting from the destruction of natural vegeta- 
tion. The Imperial Bureau of Soil Science has recently issued an 
excellent summary (Technical Communication No. 36) of the prob- 
lem in more than thirty countries, scattered over the five continents, 
with India holding a prominent place. The Hoshiarpur fcx)thills 
are mentioned as a classic example proving how the destruction of 
vegetation in the hills (chiefly by overgrazing) will destroy cultiva- 
tion in the plains. The area of the c/io.s (boulder and sandy torrent 
beds) increased from 48,tjoo acres in 1852 to 94,000 acres in 1897, 
i.e. doubled in 45 years. To-day it is a horrible desert covering 
450.000 acres {i.e. quintupled in the next 40 years: 940 villages with 
over 70,000 acres of fertile fields have Ijcen overwhelmed and the 
headworks of the canals seriously endangered. By contrast, there is 
an almost exact parallel in tiie adjoining district of Saharanpur. 
Here the unstable Siwaliks have been under the strict protection of 
the Forest Department for 50 years, with careful fire-protection and 
practically no grazing. The increase of area of the chos lias h:en 
negligible, and the danger to the Ganges and Jumna canals has very 
grea tl y cl etrea sed . 

"J'he gully erosion in the Jumna-fdiambal tract is also mentioned 
as another classic exaihple of erosion following destruction of vegeta- 
tion (again due chiefly to overgTazing). An article in “Public 
Information” of June 1938 had the following note: “In the Jumna- 
Chambal basin, for example, heiween a cjuarier an:l half million 
acres of land have had no to 40 feet depth of soil cnKled. 71 ns 
rejnesents the loss of a perijeftwl stream of soil, nex/er sloppinii^ for 
an instant day or night, reimwing over i;? (:usn:s or half a ton per 
second for the past i,(K)o years." After iir5 years of ex|xjriinent the 
Forest Departiiiein liave conclusively proved that this erosion can 
be enormously reduced, if not entirely checked, simply by control 
of grazing which enables the nattiral vegetation (and particularly 
exc'elleni fodder grasses) to rc-apj>ear remarkably quickly, i.e., with- 
in a year or two. Thus not only is the erosion reduced, but 
simultaneously fexider pi*oduction is greatly increased, a double 
benefit in a province where 40 million domestic animals have too 
little to eat. 
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LOCAL PROOF 

The Statesman in a recent leader, stated that “local proofs can- 
hot be given until the damage is so serious and widespread as to 
be difficult of remedy.” The two examples given above afford very 
definite local proof of this, and although the damage already done 
cannot be rectified, it is still possible by large scale and concerted 
action to protect the natural vegetation from overgrazing and other 
abuses, to prevent further extension of the damage which is bound 
to continue if adequate action is not taken. And “adequate action” 
does not imply exj>ensive engineering works or afforestation and 
tree planting. A good growth of grasses and shrubs and plants that 
spring up naturally wnll give the necessary protection. Nature, if 
not abused, will do all that is required. 

The evil effects of denudation reach areas far from the source 
of the evil. Thus the plain.sman is affected by the action of the 
Pahari; Bihar is de|XMident on what is happening in the distant 
Himalayas and the upper Gangetic basin, since the silt-choked rivers 
cannot carry off the increased water during periotls of heavy rain, 
and fioexf the countryside; the elaborate and expensive engineering 
works of the lennessee ValDey Project in the United States of 
America and the 8-crore Uhl V'alley Pioject in the Punjab are 
seriously endangered by the absence of adequate protective vegetation 
in the distant upjXT reaches; The disappearance of the natural 
vegetation of the prairies has resulted in the tremendous problem of 
the “Dust Bowl” of the United Stales of America and the desiccation 
of the prairie provinces of Canada. 

Desert conditions, resulting from disforestation, have now for 
centuries covered the North African wheat belt that was the main 
granary of ancient Rome, The conversion of the once fertile Tigris 
\^'llley (in the days of Babylon), into a desert has been ascribed to 
creeping desiccation and silting up of rivers following the destruction 
of forests and vegetation in the distant hills. The devastating floods 
of the Yellow and Yangtze rivers of China are directly traceable to 
the disforested hills in the upper catchments. 

A GITAR WARNING 

These ancient and modern examples can be multiplied indefi- 
nitely, and give a dear warning that it would be fatal to disregard, 
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The Punjab Government are, it is believed, taking up the matter 
seriously, and from April next propose to appoint a Senior officer 
as Director of Anti-erosion, with several gazetted officers and sub- 
ordinate staff under him, to tackle certain areas chiefly in the foot- 
hills. 

In the United Provinces, the foothill zone is, fortunately already 
well protected, as the whole belt from the Jumna to the Sarda (except 
north of Dehra Dun) is reserved forest, under the Forest Department. 
But ill the higher hills of Kumaim there arc extensive areas of forest, 
totalling 2,000 sq. miles, with no protective staff for the past 15 
years, which in the accessible parts near villages are being rapidly 
destroyed. Mr. Ford Robertson, in the last few pages of his excellent 
little book '‘Our Forests'* has given clear and emphatic warning 
of the inevitable results of such destruction, not only to the hill 
people but to the distant plains people as well. 

East of the Sarda river lies 40 or 50 thousand square miles of 
mountains in Nepal, the catchment area of many rivers, such as 
the Sarda, Gogra, Rapti, Gandak, Kosi, etc., and therefore of 
supreme importance (for flood control) to the United Provinces and 
Bihar Governments and people. 

WASTE LANDS 

In the Gangetic plain, within the boundaries of the United 
Provinces, are found u,ooo to 15,000 square miles of mr/r, bhur, ravines 
and other uncultivated waste lands, all of which have one constant 
feature, i.e. overgrazing and destruction of natural vegetation, and 
therefore liable to erosion and denudation. The United Provinces 
Government are at present exploring the possibilities of checking 
erosion and improving fodder on these extensive areas of mutilated 
wastes, which tend to cat into fertile cultivation and to overburden 
the rivers with silt. 

It is not known what action the Bihar Government are taking, 
or in fact what action they can takd, since the chief sources of danger 
of floods in Bihar lie in the distant Himalayas and Upper Gangetic 
plains and Central India, so that the floods in Bihar are very largely 
traceable to the actions of others. Unfortunate Bihar! 

The chief source of danger from erosion and floods that 
threatens the future posperity of Northern India can now be 
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summarised. It is the destruction of natural vegetation in 3 main 
zones : 

(1) The Himalayan zone of the Punjab, Kuniaun and Nepal. 

(2) The drainage basin of the Ganges tributaries on the south- 

bank, from Rajpulana and the Central India plateau and 
hills. 

(3) Tlyi uncultivated lands in the Gangetic plain itself, leading 

to giilley and sheet erosion and too rapid run-off. 


IMMEDIATE ACEION 

The Statesman, in a leader in its edition of November 25th, has 
drawn attention to the serious nature of the problem, and the 
Central Board of Irrigation has unanimously called for immediate 
action on a far larger scale than has hitherto been attempted. In 
this brief article, an attempt has been made to show the gigantic 
nature of the problem and the gigantic issues involved — not less 
than the future prosperity of crores of human beings, — and it has been 
shown that the problem depends on several provinces, a number of 
Indian States, and even a Foreign Power. Action by any individual 
province cannot solve the problem; there should be a branch of a 
Department in the Central Government to deal with erosion 
generally, capable of convening a conference of all interested parties, 
co-ordinating and encouraging activities, disseminating knowledge, 
and so on. But if no action is taken, and destruction is allowed 
to continue unchecked, the writing on the wall that gave warning 
of coming disaster to an earlier dynasty and race, will be equally 
applicable to India and the people of the Gangetic Basin . — The 
Statesman, December 12, 1938. 


A CHEAP METHOD OF WEATHER PROOFING 
KACHA WALLS 

To the soil used for making gara, add sodium carbonate at the 
rate of 20 lbs. for every 100 cubic feet. 

The gara is then made by puddling and the addition of wheat 
straw. 

Just before plastering add cement at the rate of 5% by weight 
of the original soil. 

Apply the mixture as a plaster. 

This mixture has been prepared by the Punjab Irrigation 
Research Institute and tests have shown that it is not only imperme- 
able but does not erode under the heaviest rains that we are likely 
to experience in the Punjab. 

(News Item supplied by the Commissioner, 
Rural Reconstruction, Punjab, Lahore) 
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ORANGE OIL 

Oranges grow in abundance in the plains of the Punjab, and 
their production is showing a steady increase. According to the 
figures supplied by the Marketing Officer of the Department of 
Agriculture the production, during the year 1934-J5, of two 
principal varieties of oranges, namely, malta and sangtara was 
5ij4,25h and 7,11,271 maunds respectively. Hitherto these oranges 
were mostly consumed in eating, but recently the production of 
orange squashes, etc., has been started on a small scale in the Punjab. 
The orange fruit is known to yield some other useful products as 
well, but these have not so far been extracted from it. The most 
important of them are orange oil and pectin. Orange oil finds use 
in confectionery for flavouring as well as in {perfumery and medicine. 
Pectin is used for the manufacture of food jellies. Local and foreign 
markets exist for both these products. With a view to study the 
possibilities of their production from the Punjab fruits, work was 
undertaken by the Department of Industries at its Industrial Research 
Laboratory in Shahdara. It has been found that the Punjab orange 
generally yields good quality orange oil and pectin. The prepara- 
tion of pectin may be a little difficult matter, but orange oil from 
the peels can be extracted easily by the hand sponge process as used 
ill Italy, which consists of pressing the peels between the two fingers 
of the hand and receiving the oil in a sponge from which it is later on 
removed. This method can be easily followed in Punjab homes by 
womenfolk. The oij can also be recovered from peels by steam 
distillation in an ordinary distillation still. One and a half maunds 
of fresh peels yield, by the latter method, about one pound of oil at 
a total cost of Rs. 5/12/-. The local price of the oil is quoted at 
Rs. 5/- per lb. Samples of the oil prepared in the Industrial 
Research Laboratory were sent to the various local dealers and con- 
sumers, all of whom have rejwrted favourably about its quality. 
The Industry is particularly suitable for firms which are engaged 
in the preparation of orange .s(|uashes — one. such manufacturer at 
Amritsar has already started the extraction of orange oil. Last 
season he prej>arcd about 50 lbs. of oil, the whole of which was 
consumed locally in the manufacture of soda water, fruit, and other 
essences. In those areas of the province, specially the colonies, where 
orange peels can be collected easily and cheaply, the production of 
orange oil will be found to be a profitable industry. 

(News Item supplied by the^ Commissioner, 
Rural Reconstruction, Punjab, Lahore) 
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The following information is taken from the accounts relating to the Seaborne Trade and 
Navigation of Briikh India for December 1938 : 


IMPORTS 



MONTH OF DECEMBER 

ARTICLES 

Quantity (Cubic Tons) 

Value (Rupees) 


1936 

1937 

1938 

1936 

1937 

1038 

Wood and TimiIer 
T eakwood— 

Siam 

r>5 

79 

22 

6,092 

12,710 

3,565 

French Indo-China 


104 

455 


12,516 

53,536 

Burma 


14,154 

14,044 


18,75,460 

18,17,992 

Java 

501 

44 


‘ r.1,205 

7,595 


Other countries 


93 



10,547 

•• 

Total 

5.16 

14,474 

14,521 

57,297 

19,18,827 

18,69,083 

Other than Teak- 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

654 

916 

” 28 
14 

2,308 

717 

” 36 
10 

2,148 

432 

’ 38 

37,269 

57,8.15 

21,169 

420 

6,744 

1 69,553 
49,354 
2,80,493 
540 
1,489 

1 74,845 
25,824 
3,11,631 

*7,054 

Total value 



■■ll 

1,23,457 

5,01,429 

5,19,364 

Total value of Wood 
and Timber 



— n 

1,80,754 

24,20,256 

23,88,437 

Manufactures of Wood 
and Timber— 
Furniture and Cabinet - 
ware 

Sleepers of wood . . 
Plywood 

Other manufactures of 
wood (value) 

’*238 

No data 

4 

383 

2 

oY,085 

1,. 1.1,829 * 

No data 
511 
94,881 

1,00,511 

. 2,397 
1,29,572 

1,03,251 

Total value of Mann* 
factures of Wood 
and Timber other 
than Furniture and 
Cabinetware 

■ 

■ 

■ 

■ 


2,36,120 

Other Products of Wood 
and Timber— 

Wood pulp (cwt.) 

21,104 

20,070 

20,827 

1,42,395 

1,36,164 

1.62,041 
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MONTH OF DECEMBER 


ARTICUSS 


Quastity (Cubic Tons) 


Valub (Rupkbs) 



1936 

1937 

1938 

1936 

1937 

1938 

Wood and Timber 
Teskwood— 

To United Kingdom 

4.182 



8.64.921 



„ Oetmny 

691 

. . 

* 16 

1 83.756 

. , 

. . 

,, IfM 

36 

48 

6,262 


1,368 

„ Ceylon .. 

205 

. . 

1 

21,867 

109 

„ Union of SOnth 
Africa .. 

Portuguese East 
Afnoa 

1,009 



2,17,370 



287 



49,965 



„ TTidtedStaMlof 
Ameriok .. . 

“989 





„ Other countrftes 

144 

119 

2,12,960 

41,657 

36,855 

Total 

7,399 

192 

136 

15,57,101 

44,817 

38,332 

Teak keys (tons) . . 

351 



51,267 



Hardwoods other than 
teak 

30 



3,000 


V 

Unspecified (valud) 




1,69,496 

90,545 

5*2,266 

Firewood 

1 

1 

• • 


8 

•• 

Total value . . 


• • 

•• 

2,23,763 

90,553 

52,266 

Sandalwood-- 

To United Kingdom 

■ 



15,727 


130 

M Japan 


2 

6 

1,600 

2,500 

6,000 

I, United State! of 
America 

•• Other count! lea 

1 

15 j 

27 

33 

19,392 

29,195 

26,910 

•• 

•• 

•• 

Total 

29 

29 

88 

36,719 

81,695 

33,(M0 

Total value of Wood 
and Timber 

.. 

.. 


18,17,583 

1,67, 06S 

1,23,636 

Manufactures ofWood 
and Timber other 
than Furniture and 
Cabinetware (value) 




18,691 

34,246 

1,14,319 

Other i Products of 







Wood and Timber 

L 

No data 

1 


No data 

J_J 
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CELLULOSE AND LIGNIN 

Bv M. P. BlIARi.AVA 

Cellulose is jilaying- a role of ever incrx'asing ini|>oilante in 
modern Ii(c. In an cxhihition was organised in (Germany to 

show that practically all the necessities of iiKKlcrn civilisation, as well 
as many of its amenities, could be supplied directly or indirectly 
through wcK>d pulp, e.g.; the multitudinous varieties of papers and 
boards, rayon, clothes, furniture, fancy articles, foodstuff, explosives, 
|x>wer alcoiiol, sugars, constructional materials, plastics and so on. 
The gi'owlh and development of the various imlustries has been 
rendered jxissible as a result of inten.sive scientific exploration 
in the lalioratory ol the w<xxl aggregate and its sulvmicroscopic 
subdivisions. An account of how the .scientific concepts of the wcxxl 
aggregate and (if the structure and composition of cellulose and 
lignin — the two main components of wckkI — have hclj>ed in the 
development of the cellulose industries and in effecting improvements 
in the mcthcxls of seasoning and preserving limlxT is given in a 
fascinating article, “Exploring the labyrinth of cellulose and lignin,” 
by E. C. Sherrard in the .September ipjjH issue of the Journal of 
Forestry, published by the Society of American Foresters. 'Ehe 
recognition, that lignin forms an enveloping matrix about the fibres, 
has led to the development of the “semi-chemical” pulping prcx:esses, 
around which have grown a number of pafier and board industries. 
Structural analysis of the cellulose fibre has led to rational improve- 
ments in the qualities of papers and in the priKluclion of rayon 
from wood pulp. Increasing knowledge of the structure of w(xk1 
in which the diffusion of moisture takes place has helped in setting up 
efficient drying conditions and in evolving a new method of chemical 
seasoning of timbers. A new “substitution” method of iinpregiiaiing 
wood with synthetic resins has been developed, which serves to reduce 
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considerably the swelling and shrinkage of wooden articles such as 
athletic gpods, musical instruments, shoe-lasts, etc. Intimate 
knowledge of the minute structure of wood has also been found of 
immense help in other related fields of wood research, viz,, preserva- 
tion treatment, painting, gluing, decay investigation, etc. 

While development of industries, for the manufacture of the 
various products mentioned above, has been based on the utilisation 
of only one important component of wood, viz., <ellulose, the other 
important component, lignin, was until recently regarded as a mere 
slag or dross and was run to waste from the pulp mills at the rate of 
a million-and-a-half tons a year, to pollute rivers and perplex the 
public conservation authorities. Recent researches, however, have 
thrown light on the structure and character of the lignin complex in 
the wood and have evolved methods to segregate it free from all 
carbohydrate products. A new vista into an economic future for 
lignin is thus being opened up. A limited use for lignin is already 
found in the manufacture of linoleum adhesives, in tanning, opera- 
tions and as road binders. New products are also being produced 
from lignin which promise to have important industrial applications, 
e,g., for use in the manufacture of motor-car batteries, preservatives 
against wood-destroying fungi, plastics, especially sheet materials, 
panels, wall-boards and moulded products and so on. Joint 
investigations on cellulose and lignin will thus enable utilisation of 
the inner wealth of wood for the development of a multitude of 
industries. 

In India, the manufacture of paper and boards, which is fast 
developing, will, of course, utilise part of the enormous potential 
supplies of cellulose, existing in the rich forest wealth of the country. 
The establishment of other important industries, based on cellulose, 
and the economic utilisation of the vast quantities of the by-product 
lignin will, no doubt, follow as a result of intensive research which, 
it is hoped, may be organised in the near future. 
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THE MONTANE EVERGREEN FOREST, BISALE REGION 

By Kaihmhi Krishnaswamy, Assistam Conservator of Forests, 

MysoRf: 

Abstract. — The Bisale State Forest, with an area of about 15 square 
miles occupies the south-western extremity of the Western Ghats of Mysore. 
The country is hilly, with altitude ranging from 450 to 3,521 feet. It is 
covered by evergreen forest Warmth and moisture determine the 
nature of growth. Most of the rain falls in the south west monsoon. The 
humidity, especially during the rainy season, is very high and even in the 
other seasons, it approaches the point of saturation under the forest roof 
during the early hours of the morning. 

Although the forest is never bare of leaves, the growth and repro- 
ductive activities are confined to a short time in the year. During the 
rainy season there is little or no growth. The main growing season is 
after the rains and before the dry season. The flowering season cor- 
responds to the driest season of the year — January to March. The fruits 
ripen generally in May and June. 

Three principal zones of growth are: the semi -evergreen passing on 
to the deciduous under 800 feet; the evergreen zone from 800 to 2,500 feet; 
and the bare, grassy hill-tops, over 2,500 feet. The tfansition from the 
deciduous through the semi-evergreen to the typically evergreen is 
gradual but that from the evergreen to the bare hill- tops is abrupt. 

The evergreen flora shows two distinct associations of tree species, 
the Dipterocarpus-Vateria type and the Vateria-Elaeocarpus type. The 
latter is an edaphic variant on the former. The evergreen type is describ- 
ed in detail, along with its storeyed vegetation. The deciduous type has 
been mentioned briefly. The ecological factors affecting tree growth in 
these forests and leading to the formation of the climax type of vegetation 
have been discussed. 

Physical Features Of the Region , — The forest land dealt with 
occupies the .south-western extremity of the Western Ghats of 
Mysore. It covers, in a roughly triangular torni, about fifteen square 
miles of land and adjoins the Kombar and Subrahmanya reserves 
of South Kanara to the West, the Kadainakal reserve of Cloorg to 
the South and the Kagineri State Forest to the North. 

The country is mountainous. The iiighest jxunt lies to the 
extreme south-east of the area with an elevation of 3,5^ 1 leet, while 
the lowest lies to the extreme south-west, with about 450 feet. The 
underlying rock is granitic gneis.s. The soil is lateritic and of the 
high level type, porous and rich in oxides of iron. 1 he drainage is 
good. 

Climatology of the Forest Region,— -The forest, here cliiefly 
described, belongs to the tyjx^ which ecologists call “evergreen.” The 
shedding of leaves is not conspicuous, in any part of the year. These 
forests are also classed by some under “Tropical Rain Forests.” 
The name indicates that, in general, the two growth factors 
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“warmth'’ and “moisture" determine the nature of growth. The 
monsoon winds from the Arabian Sea, which conic saturated with 
water vapour, cool on ascending the steep bill slopes and call forth, 
during the rainy season, almost incessant precipitations. In this 
season, water trickles down the leaf surfaces of trees almost constantly 
and the humidity of the atmosphere remains during the greater part 
of the day and night almost at the }X)int of saturation. In summer 
the heat causes a warm fog to a.scend, during daytime, from the 
perennial sources of watei* into the leaf canopy, which stands at 
least a hundred feet high, and, during the cool hours of the early 
morning, dewy precipitations are an almost daily event. 

The following table shows the average rainfall of two recording 
stations near the forest region. I’he figures are extracted from the 
rainfall records of the Mysore Meteorological Department: 


Place. 

Marnhalli 

Hanabal 


AVERAGE RAINFALL OF TWENTY YEARS, IN INCHES. 


March. 

April. 

May. 

June. 

k 

August. 

a 

& 

s 

October 

0-33 

0'4r) 

1*59 

2-07 

4-09 

3 -8.'. 

37-88 

27-04 

84*68 

61-31 

61-78 

23-76 

14*94 

8-33 

8*12 

7*37 


Tewpem/Mre.— Unfortunately, there are no de|xjndable records 
of temperature anywhere close to the forest region. T he nearest 
station where such records exist is at Hassan. I’he following arc 
the details of the temperature at that place: 



Monthly mean maximum 82*6 8G‘8 91*5 92-(; 

temp. (Fahrenheit). 

Monthly absolute niaxi- 88'3 ilO‘2 94*7 97*6 

mum temp, for 1936. 

Monthly mean minimum 56*3 58*7 62*8 66*8 

temp. 

Monthly absolute mini- So-r) 55‘9 59‘3 62*1 

mum temp, for 1936. 


k 

c« 

IS 

88*8 

97*8 

67*2 

63-7 


& 


s 

*-5 


p 

-a 


0 

80-6 

77-6 

78*6 

80*8 

81*8 

88*1 

82*1 

83*4 

88*9 

88-9 

66-7 

65*2 

64'7 

64*4 

64*3 

01*4 

64*7 

60*9 

66*1 

60-2 


CO 

a 

a;! 

> 

0 

80*3 

84>4 

60-9 

63*1 


O' 

I 

P 


80*2 

87‘2 

56-6 

63*6 












Storeys of vegetation are recognisable at the 
edge of a forest clearing. The tallest trees in 
the picture are Kingiodendron pinnatum (Hard* 
ifvickia pinnata). 


The top storey of the evergreen forest is com- 
posed of trees which generally raise their 
crowns well over the rest of the forest and 
unfurl their full foliage to the sun. The tallest 
tree in the picture is Dipterocarpu* indicui. 

Photos by the author. 
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IV hid . — The direetion of wind varies in different parts of the 
year but the prevailing direction during the rainy season is somli> 
west, riie following table shows the wind velocity and direction: 

Mk.an Dau.y Wind VELoniY and DiRirrioN ai Massan. 
Jany. F thy. March .April May June July Aug. Sept. (>rt. Nov. I)fc. 

Daily velorify 
in mi lea ])er 


(lay (Monthly 
Mean) 

84 

83 

91 

IO 8 

138 

170 

ls3 

100 

126 87 

84 ‘3 

Moan Direction 

62 

27 

8.5 

87 

83 

77 

74 

8n 

SS 63 

87 88 

in I93G 

s.t:. 

s.\v. 

N.K. 

S.E. 

S.W. 

s.w. 

S.W. 

S.W. 

S.W. N.E. 

N.K. E. 


The inlliieritc of wind on the vegetation. csjKcially during the 
dry summer months, is greatest on the peaks and ridges and owing 
to the fact (hat the rale of cva|>oration is accelerated by wind move- 
ment, makes its desiccating influence on the forest growth considerable. 

Genera! Description of ihr Vegetation . — When the evergreen 
forest is seen from an opposite elevated |>oint in summer many 
differences between it and a deciduous one strike the eye. Unlike 
the latter, which is now practically leafless, the upper surface forms 
a richly varied mosaic in ivhich every shade of green, and often 
variegated colcnns, are noticeable, the most lrc()uent being the dark 
green (photo i). By the mere tint of the foliage and the shape of the 
crowns an experienced forest-man can recognise vome of ilie valuable 
trees. Jn a side view, also, the evergreen forest differs markedly 
from the deciduous one. Esjx;c'ially along watercourses, the stems, 
overladen with lianes and epiphytes, are often scantily visible ; and 
the great diversity in the si/e of tree trunks, the irregular tangle 
of lianes and the variety of foliage crowns impress the eye. This 
lends to this forest its characteristic l(K)k oJ great disorder which 
contrasts it to (he deciduous one. 

It i.s also more difficult to obtain a clear view of the floristic com- 
position of the vegetation. As regards large trees this is very laborious. 
Only felling the trees might help but this of>c‘ration is sometimes^ 
rendered difficult owing to the lianes which bind them together. 
Felling may not always lead to the desired results for the large trees 
flower but seldom and that for a short time in the year. Attempts 
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at recognising a standing tree by the fallen flowers underneath it 
are <rften misleading as there is a possibility of the flowers and fruits 
dropping from the climbers. Some of the heavier climbers hide 
even their foliage from the ground and efforts to pull them down 
are useless. It is far easier to acquire the necessary knowledge of 
the underwood, several of the meml>ers composing this flower and 
fruit for many months in a year. The ferns, especially, could be 
easily identified soon after the rainy season when they bear abundant 
sjx)res. 

The Growing Season , — Although the forest is evergreen, the 
vegetative and reproductive activities of the plants are confined to 
a short time of the year. A glance at the seasonal distribution of 
rainfall and the rainfall graph (Fig. 2) shows that, most of the rain 
falls during the .south-west monsoon between June and October; 
i.e. is confined to a short perkxl of the year. Torrential rains now 
pour almost incessantly, the sky is constantly over clouded and the 
tem}>erature falls considerably. In other wx)rds, for about six months 
in the year, two growth factors are comparatively unfavourable for 
vegetative activity, i,e., it is too damp and relatively cold. The 
ground surfacse is often flo<Kled with water, thus iin[XJding the 
respiration of the root system. The atmosphere is surcharged with 
water va}X)ur, and this hinders free transpiration and photosynthesis 
and, lastly, warmth is comparatively inadequate. During the rains, 
therefore, little growth of the vegetation occurs. November and 
December have less rain, while, from January to May, there is little 
or no rain. The majority of forest streams and wells run dry and 
scarcity of water may often prevail. The atmospheric air is now 
drier and warmer and conditions are therefore favourable for vegeta- 
tive and reproductive activities. The growing and the flowering 
seasons correspond, therefore, to the drier' and driest parts of the 
year resj>ectively. Fresh shoots .start appearing in October. The 
height of the flowering season lies between the middle of January and 
the middle of March when, often, a pleasant odour emanating from 
innumerable forest flowers scents the air. The earliest to bear repro- 
ductive parts are the ferns, whose ample fronds fill themselves with 
sori already in December. The fruits start ripening in May and 
continue to do so well into the rainy season in June. The vegetative 
(activities of most trees slow down again by the end of June, 
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The Vegetation — Zones of Growth. — Mr. H. G. Champion includes 
this forest region in his “Western Tropical Evergreen.” It is found, 
according to him, all along the Western Ghats from alK>ut Ratnagiri 
District southwards where moisture conditions of air and soil are 
adequate. 

The forest growth varies sharply according to elevation and 
aspect. Three distinct zones are readily recognisable among whidi 
the evergreen is the most conspicuous: 

1. The zone of the serni-evergreen growth passing on to the 

deciduous one with decreasitig elevation, below an 
altitude of 8fK) feet, 

2. The zone of the rich, typically evergreen growth, from about 

8oo feet to about 2,500 feet, 

3. The zone of the bare, grassy hill tops, above 2,500 feet. 

It is not the elevation of the IcKality that s^ets a limit to the 
forest growth, but the outcropping of lateritic rtxks consequent on 
the absence of soil, the high wind on the cx|X)sed ridges and cKca- 
sionally fii'c. 'Ehese factors often limit the vegetation to stunted 
or bushy growth or mere glass. From grass every transition may Ik? 
seen to the typical shola forest growth as one descends a valley. 
The grass is first reduced by the lateral shade of overhanging trees. 
The bracken fern, Pteris aqniluia, then fdls up the space amidst 
the patchy giowth of grass, along with semi evergreen species like 
Wendtandia notoniana, Eugenia corymbosa, Olen dioirn, Linociera 
spp., Mernecylon eduJe and Melastoma nudnhathricum. Frequently 
StrohilanfJies covers all the space and l(K>ks from an opjxisite hill 
like a light green ribbon lining the tree growth. Stunted evergieen 
trees follow Strobilanthes closely. 

The altitude at the upper limit of the tree gi'owth often varies con- 
siderably with aspect and exposure. It stands a hundred to two 
hundred feet higher on the leeward and northern and eastern aspects 
than on the wind-swept, sunny, western or south-western ones. 

Occasionally an advancing fire sweeping up from the grass on 
the hill tops may destroy all trees growing at the edge of the forest, 
except the bigger ones. Repeated fire may thus bring about a long 
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lasting check in the spread of tree growth. The large mother trees 
standing at the edge of the evergreen growth produce abundant 
seed from year to year but are unable to assist in the spread of the 
vegetation owing to want of suitable underwood for fostering the 
evergreen seedlings. 

Under the evergreen bushes, where they exist, settle down 
seedlings of sub-deciduous and evergreen species like Cedrela toona, 
Uo/igarna spp., Oroxyhim sp., Ahtonia schointis, Mararnnga sp., 
Ixorn sp., CaUicarpn sp., etc., and these are gradually followed up 
by others like Hopea tifighfiana, Cinnamoinitm hiers etc., to be 
finally replaced by Dipieroenrpus, Hardwic.kUh Mesua, Calophyllurn 
and such others. The upper limit of tree growth presents, therefore, 
a rapidly descending canopy. 

While the transitions from the tall, evergreen, growth to the 
almost bare hill tops is almost abrupt, that from the evergreen to 
the sub-deciduous and further down to the rnixed-deciduous ty|X‘ 
is gradual and, frec|uenily, almost impcrteptible. The evergreen 
growth, especially in sheltered sholas with eastern aspect and 
traversed by perennial streams, descends along their margins to 
elevations of 500 feet or less. On the sunny, western slopes, on the 
other hand, the deciduous species are often common at elevations of 
800 feet. In short, the evergreen growth passes more or less imper- 
ceptibly to the senii-shola. Among the trees which appear amidst the 
evergreen growth with decreasing elevation are: Lagerstroetnia 
Uniceolata, Hopea ponn flora , Bombax inalaharicum , Stereos perm urn 
rhelofioides, Sierculia foetida, species of Termnnilia, Greiria, Xylia 
xylorarpa, Spondias 7 na 7 igife 7 'a and the Rosewood. 

Fi.ori.stic Descrip I ion oe ihf. Types of Growth. 

1. The Evergreen Shola Type. — I'hc general characters of the 
ty[X‘ have been dealt with in the preceding paragraphs. I his type 
represents the climax of the tropical rain-forest formation. All 
available space from the ground level to the tops of trees is generally 
covered by a mass of green. It is typically storeyed, the tiers of 
growth, though occluded by the green foliage when one stands within 
the forest, are clearly recognisable in a cross-section such as what 
we find on the edge of a forest clearing. (Photo 3). 





A comparatively young tree of Diptero- T!ie canes occa'iionally form brakes along Steep ground with the palm Arenga 

carpus indicus, about 104 feet high. the water-courses. Observe how the wightii growing above, and the fern 

Observe the dome shaped crown. climber Combretum sp. has practically Angiopteris evecta below. 

strangled its supporter, a Diospyros. 

Photos bu the author 
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Within this type, which appears generally iinilonn, two distinct 
associations of sjx.‘(ies may lie seen, controlled principally hy the 
abundance of water in the soil. They are: 

(/) Dipterocarpus-Vateria type, with l)i l)frn)rnrl)ns indicus and 
rairria nidica as principal sjKxies arul Kiugiodcfidron 
{I lardwichia) piiniafum, Mesua frrren and (Uillophyllnrn 
elalinn as associates. This ivpc oi(uj>ies the hill slopes 
and valleys and cewers !)y far the largest portion of the 
area. 

(it) Vateiia-Eheocarpus type, with I'rilnin indirn, Klrrocnrpus 
tuhf'K u/atiis as principal s|>c(:ies and (dilophy/luni rhduin 
and Mangifera indica as asswiates. Dip/nocm pus 
indiru.s is not entirely absent even here. This is an 
edaphic variant on the above and is found along the forest 
streams. 

T he top store) is com|X)sed of trees which, generally, raise their 
( towns well over the rest of the forest and unfurl fheir full foliage to 
the sun (Photo .j). T hough, numerically, the tiees of this layer 
form only a small jxaventage of tlic growing stock, yet they con- 
tribute most to give the vegetation its stately look and form. Most 
of these trees reach, when full grown, heights of 150 feet and girths 
of 14 feet and over. Among them are: Diptewcarpns indicus, 
(Hahnaddi) (Photo 5), Kitigiodendron (Hardivirkia) pinnaiuni 
{Yennenuira), Vatrria indirn (IJagrnmarn), ('aloph\/lurn elatnrn 
{Bohbi) and. (Kcasionally, Mnngifera indirn (Mnvu). In the rest 
of the growth which forms the bulk of the evergreen vegetation and 
displays a most confusing systematic arrav of species, the distinction 
into tiers of growth is not so obvious. 

In the next storey are found Mesun fcrrrn [Bnlngi), Valeria 
indrea, Holigarna nrnottinnn (Tafagen i), l/olignrnn grnhniii 
(Knfagiri), Hopea wighfinna {Vnnemarn), Eugenia sp. {Mnlehunna), 
Antiaris toxiraria (Gaddahnsfnfc), Dysoxylufn wnlnhnrif unt {Dexar 
gate), Artorarpus hirsutn (Hasanumnrn), Cedreln toona {Nogaxmrn), 
Canarium strictum (Rnlndhupn), Aginin odornlissitnn {Kengnvnrnp 
Lngerstroernia lanceolain (Nandi). Mnrhilus micratiiha (Baitagutn- 
hala), Toddalia hiloculnris (Dexuigare), Ehcorarpus tuherculatus 
{Hanaltare), Diospyros sp. (Kahhn/ngi), Myrisfica Magnipca 
(Natwara), Bischofia jaxfanica {Gobernerlu), T.ophopetalum wight- 
ianurn and such others, 
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The third storey is composed of moderately large trees whith 
fill up the bulk of the space within the forest with their abundance of 
species and individuals. Among them are: Schleichera trifuga 

(Sagade), Art oc at pus integrifolia (Halasu), A. lakoocha (Vatehuli), 
Alstmiia' scholaris, Myrislica malabarica, Litsaea zeylanica, Litsaea 
glabra (Kirelehatntnadde), Cinamomum iners (Yelega), Nephelium 
Umgana (Ma/f'sagade), Litsaea wigbtiana (Harnmadde), Anthocephalus 
kadamba {Kadax>ari), Garcinia cambogia (Matitahuli), Garcinia 

indica, Garcinia xanthochyrnus, Cinnamornum zeylanicum^ Heynea 

trijuga (Kaggalli), Oroxylum indicunt, Chrysophylfuw roxburghii, 
Ficus sp. ((kirgalti), Canihiuni sp. {Bilirnandala), Sernecarpus sp. 
(Geru), Treivia midiflora (Kalugumbala), Ostodes zeylanica 

{Balevara), Ficus sp. (M alegar gat ti), Michelia nilighirica (Karixmla), 
Fugenia jambolana (Nerlu), Eugenia sp. (Malechaplu), Symplocos 
racemosa {Chumga), Carallia lucida (Torahalasu), Sterculia guttata 
(Jenukatlu), etc. 

Occasionally another distinct tier of growth is made up of 
smaller trees which form an underwcK)d. Among these trees are: 
Humboldtia brunonis {Yesagi), which often is semi-gregarious, 
Glochidion sp., Eugenia laeia (Gondechaplu), Memecylon edule, 
Macaranga roxburghii, Mallotus philippinensis {Husagi), Sfer- 
culid villosa (Mafeupranti), Ixora parvi flora and Ficus sp, (Kolia), 
Among the shrubs and trees whidi generally meupy spots where, 
owing to a break in the canopy, light is admitted to the soil, are, 
in addition to Macaranga roxburghii and Sterculia xdllosa already 
mentioned, Ixora coccinea, Trema orientalise Pax/etta indica, (gardenia 
sp., Leea sambuciMa (Vatebadakalu), Calficarpa lanata (Ibbane), 
Psychotria dalzeUi, P. truncata, etc. Into the vegetation of this tier 
has to l>c included the gregarious palm Pinanga dichsonii (Geradalu) 
tvliich is found in patches amidst the underwood and stands not 
over 20 feet high, with a stem two to three inches in diameter. 

The herbaceous plants are scanty in the denser portions of the 
forest where practically no light reaches the soil. A few ferns here 
and there are all that could be seen. Where some light reaches the 
soil appear a multitude of herbaceous plants, among which are the 
wild plantain, wild turmeric, wild ginger, cardamom, Alpinia 
galanga, Cderodendron infortutiatum (Taggalu), species of Peperomia, 
Atnorphophallus, Comrnelina, Aneilema, Cyanotis, many Gramineae 
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and a number of ferns. The shrubs Osbeckia chinensis and 
Melastoma rnalabathricurn are also frequently seen with their pretty 
reddish flowers at such spots. 

Among the palms are, apart from Pincuiga dkksonii mentioned 
above, Cnryota mens, Arenga wight ii and no less than four kinds of 
cane — Calamus spp. (Handihetta, Voniiheita, Halubefta and 
Nbnbebetta) (Photo 6), which occasionally form cane brakes along 
watercourses. The canes, along with the screw pines of which there 
are two spccie.s — Pandanus furcatus and Pandanus canaranus, often 
choke up the beds of streams and make human pass^ige across them 
nearly impossible. 

Among bamboo.s, the genus Oxytenanthera alone is represented 
by no less than four kinds, known locally by the names Bellote, 
Nujarote, Karate and Ameote, Occasioiually they form “brakes” 
along the watercourses. 

The climbers are an important feature of the vegetation, 
esfjecially along streams. A host of these are seen in the forest, 
whose systematic positions are yet imperfectly known. Among them 
are, apart from the climbing palms (Canes), already mentioned; — 
Gnetaoeae — Gnetum scandens; Ranunculaceae — Neravelia zeylanica 
(Serebilu), Clematis gouriana (Mandrikeharnbu); Anonaceae — Arto- 
botrys zeylanicus; Malvaceae — Hibiscus furcatus (Muradalebilu); 
Leguininosae — Spatholobus loxhwghii {V jinabilu), Acacia sp. 
(Goddusigebilu), Dalbergia sympathetica, Caesalpinia^ sp. (Yethuga’ 
tirnullu), Bauhinia xjalhii (Basax>anapadadabilu)\ Loganiaceae — 
Strychnos colubrma; Araliaceae — Heptapleurum wnllichinnurn 
(A?iagalubilu); Tiliaceae — Grewia sp. (Mudugaranabifu); Rutaceae — 
Paramignva monophylla, I.axninga scandens; Convolvulaceae — • 
species of Ipomea and Coiwolvulus; Menisjoernuueae — Cocculus 
xfillosus, and Tinospora cordi folia; Dioscoreaceae — Dioscorea alata, 
Oleacea? — Jasminium sambac; Rubiaceae — Rubin cordifolin, Mus- 
saenda frondosa; Vitaceae, with about four species of Citis, of which 
V. latifolia is one; Acanthaceae — Thunbergia mysorensis; Liliaceie — 
Gloriosa superba; Araceie — Pothos scandens; Poperacea* — Piper 
argyrophyllum and others. 

'I'he ferns appear in large numbers and make a fine show, espe- 
cially along road cuttings and steep banks, where an occasional 
landslip has removed the trees. Among them are: Pteris quadrp 
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auritay P, gemnifolia, Gkichenia dichotomn, Blechnum orientale, 
Angiopteris evecta (Phaio 7), Ahophila glabra, species of Nephrodium, 
Polypodium, Lastraea, Adianlum, etc. Among the epiphytic ferns, 
the oak leaved fern, Drynaria querci folia and the birds nest fern, 
Asplenium sp. are tonimonly seen on the trees. The aquatic fern, 
Ph'Opeltis pterofms var minor is occasionally found on submerged 
rocks in the streams. A host of liverworts and mosses ap|>ear, 
especially during the rains; among them are the genera Rkcia, 
Marchantia, Anthoceros, Fossombrojua^ Trichomanes, Bryum and 
such others. The bark algae, Cbrookpus and Scylonema are pretty 
common, and a host of fungi, too numerous to mention, develop 
their sporophores soon after the rains. 

(it) The Sf.mi-shola or the Sub-Deciduous 7'ypk; 

This type follows closely u|>oii the shola tyjje at elevations 
generally under 800 feet. The shola ]xisses on by almost imper- 
ceptible stages to the semi-shola ty})e, which prestmts an intricate 
mixture of the evergreen s|>ecies with the deciduous ones. Woods 
like Dipterocarpus indicus, Kingiodendron (Hardwickia) pinnaturn, 
Mesua ferrea, Eloforarpus tuberculatus, etc., are absent from it, while 
Hopea pannflora and others make their apfXJarance. The principal 
trees of this type are: Vateria iridica (along streams), Hofyea 
pnwiflora {Kiralaboxfi), H. icighiiana^ Artocarfms integrifolia, A. 
hirmtn, Acrocarpus fraxinijolins, I jigerstrocmia lanceolata, Grexvia 
tilaefolia, Chrysophyllurn roxburghii, Sterculia foetida, Garcinia 
xanthocAiynms, Schleichera trijuga, Bombax malaharicum , Eugmia 
jambolana, Erythrina stricia, mangifera indica, Spondias ma^igifera, 
etc., along with one variety of cane and the palms Caryola mens and 
Arenga wightii. 

The semi-shola type passes on almost imperceptibly to the typi- 
cally deciduous one by the gradual disappearance of tlie evergreen 
species and the appearance of Terrninalia patiiculata, T. belerica, 
Xylia xylocarpa, Pteroenrpus mat supimn , Dalbergia lati folia, Adina 
cordifolia and others. The canes and palms are replaced by the big 
bambeur — Bambusa arundinacea. The bole heights of trees and 
the density of the vegetation diminish rapidly. The onset of the 
dry season is forelxxled by heavy shedding of the leaves and the 
inflammability of the forests during this season becomes also great. 
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The Blanks. — Within the evergreen shola forest small patches of 
land may occasionally be found where scanty tree growth of a nearly 
xerophytic type occurs. Lat.erite frequently outcrops here at the land 
surface and little soil, lit to bear plant growth, may exist. The 
scorching effect of the sun on the bare nxks which rapidly absorb 
heat permits of no vegetation except ihe hardiest to survive here. 
One finds species like Randia dumetorurn, Ratidia sp. Phoejiix 
hnmilis, Buchanania lati folia, Zizyphus xylopyrus, Zizyphus rugosa, 
Carissa carandas, Ixora sp., Mai loins phiHppincyisis, Plrctronia 
didyina {Canthiurn didytmun), Capparh sp. and such others. Grass 
and the bracken fern generally fill up the space iKnween the patches 
of tree growth. At spots wdiere water tends to stagnate during the 
rains, Careya arbor ea comes up abundantly. 

Ecological factors. - I hrtc ecological factors wdiich react upon 
(he vegetation impress one as one enters the evergjreen forest. They 
are: the struggle for light, the competition for space, and the need 
for moisture. The struggle for light is most pronounced in this 
forest, as all available .space is occuj)ied by the green parts of plants, 
and each twig and leaf strives to assume as advantageous a jx)sition 
with re.s|)ec:t to it as po.s.sible. This struggle finds expre.ssion in the 
comparative abundance of climbers and epiphytes. The former are 
perhaps the real winners in the upward tlnust for light. 

I'he (*om})etitioii for space arises owing to the great wealth of 
s}>ecies and ijidi\ iduals. rhe space availal)le for growth al)ove the 
ground in this evergreen htrest Is considerable, as the trees are tall 
and dean boles up to a hundred feet and more are common. I hat 
below^ the ground, how^ever, is relatively meagre as the forest stands 
on a somewhat shallow layer of .soil and the ground is often (]uitc 
Siteep. The root competition among the plants is necessarily 
severe. The root system of even the tallest trees stands generally 
sfiallow and, if the forest is unduly thinned, the effects of wind on 
the larger trees are often disastrous. 

Though, on entering the forest, one is struck by the abundance 
of humidity, yet not all the vegetation is placed in a favourable 
position with respect to it. While during the rainy season there 
is superabundant moisture in the soil and the level of the subsoil 
water rises to the ground surface and overffows wherever an outlet 
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is possible, in the dry season the subsoil water level sinks often fifty 
feet or more into the ground and many of the forest streams dry 
up, while those that persist have poor flow. The sun during summer 
pours a nearly uninterrupted flood of light and heat on the tree 
tops which present an almost unbroken green canopy, and its desic- 
cating effect demands considerable protection ag;ainst excessive 
transpiration from the exposed leaves. Strong, well developed, 
cuticles and stomata sunk into the mesophyll are therefore the rule 
in these leaves. The cuticled leaf surfaces mirror the light of the 
sun in summer and dazzle with their brilliance the eye of the 
camera. Under the forest canopy reign comparatively humid con- 
ditions. The air constantly retains a considerable amount of 
moisture and this, in addition to the unbroken shelter from the 
sun, permits of the development of shade bearing species, ferns and 
the seedling regeneration of the trees which later dominate the 
canopy. The adequate moisture and the fertile soil are very favour- 
able for plant life and there arises, therefore, a keen struggle for 
light, in which those that could grow tallest gain the upper hand. 
As, owing to the evergreen canopy, very little light reaches the soil, 
the seedlings of the evergreen trees acquire remarkable power to persist 
in shade and withstand the competition for space. Even after indefinite 
suppression, the seedling and advance growth of the tree species in 
evergreen forests respond better than those in the deciduous ones 
to relief from congestion and influx of light. 
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SUCCESSION IN PLANTATIONS OF LIGHT-CROWNED 

SPECIES 

By P. N. d.f.o., Montgomkry. 

Mr. Smythies has done a great service by {x)iiiriiig out the fact 
of invasion by share-bearing species in plantations of light crowned 
species in a leading article in the Indian Forester for April 1938. 

This fact was noticed by the Punjab Forest Officers years ago 
as noted by Mr. Sinyihies alK>ut Chhanga Manga, the oldest of the 
Irrigated Plantations. Somehow’ it w’as not realised till very late 
that these shade-bearing sjxjcies could be other than mulberry which 
had proved a blessing in disguise for the Punjab, nay for the whole 
of India, not only by providing a good revenue to the Forest Depart- 
ment but by providing employment to thousands of families. 

The fact that the invasion by the shade-bearing species in the 
Punjab Irrigated Plantations could be by species more harmful than 
mulberry had proved useful, was realised when thousands of acres 
had been invaded by dab grass (Eragrotis cynosuroides) and Imperata 
in Khanewah Miranpur and Dipalpur plantations and serious irriga- 
tion difficulties were encountered and restocking of these dab and 
Imperata infested blanks had become a problem. 
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This invasion was helped to a great extent by the introduction 
of frash (I'amarix artkulata), a very light-crowned species, whose 
demands on water and soil were thought to be meagre. 

In Khanewal several hundred acres, where shisham was not con- 
sidered to be doing well, were abandoned by stopping their water- 
supply and stocked with frash. Uiiplanted (new) areas were also 
planted with frash only. Frash did not give the desired success. 
Frash has a fastidious taste and will not grow where one thought it 
will or where one desired and tried to force it to grow. Flash had 
l>een tried in (Jhhanga Manga and Kot Lakhpat plantations but never 
formed regular crops. Later work with frash merely proved what had 
been found previously to be the case with this species. Nowhere did 
it form a complete canopy. Even in a few j>at( lies where it succeeded 
very wtH it schjm ojxjned out. In other places it failed, got over- 
grown and supjjressed by shisham coppice that had been kept down 
by cutting back year after year, or grew^ in singles or groups of a few. 

In the new areas where frash had failed efforts were made to 
introduce shisham but the success w^as |X)or due to the changed frost 
conditions. Shisham was bitten by frost. 

This latest frash era when frash really ruled the plantation ideas 
lasted for about seven years. 

During the time the frash was permitting the formation of gaps, 
Nature was not idle with the amount of heat and whaler available 
and it soon introduced dab and Irnperala in these blanks and o|)en 
crops which began to threaten the adjoining good shisham areas. 
The control and eradication of this dab and Irnperala bec.ame a seri- 
ous problem and in 1934 dab control exj>eriments were started. 

Dab forms big colonies higher than the height of an average 
man, blocks the irrigation trenches not only directly but indirectly 
also through rat earth as the rats are common in such areas. In 
addition dab affords fine shelter for snakes, so much so that tliese 
areas arc also styled Cobra areas.'* tnsj)ection of irrigation of such 
areas, if not impossible, is difficult and risky. The common beldar 
and the forest guard who look after the irrigation consider their lives 
more valuable — and rightly so — than the welfare of a few trees in 
such areas. 

Several species were suggested and tried to control the spread of 
dab and to eradicate it, viz., Adhatoda vasica, Ipomoea carnea, Cordia 
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Plate 21 


Photo No. 2. 

Sliisham area invaded by dab. 
Under and interi)lantcd with mul- 
berry and bahain (seen behind the 
figure) 12 months old. 


Photo No. 1. 


One of the abandoned areas planted 
with frash which failed leaving behind 
*dabJ Now being taken up for dab 
control after permitting grazing 
therein. 




Photo No. 3. 

Transplants of bakain put out 3 years 
ago in a bad dab area in Kbanewal 
Plantation. Dab has vanished from 
under the bakain, but is present in a 
gap in front of the trees. 
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obliqua, Rhus lancea, Leucaena glauca, Seshania aegyptica, elephant 
grass, etc. The choice was limited to species that could stand 
extremes of temperatures, namely, 140®F. to i7°F., could stand the 
root competition with these grasses, had a good foliage and power 
to check the further spread and oust these grasses. The required 
.qualities were found in the two species which were not unknown in 
the plantations, thz., mulberry (Morns sj).) and hakain (Melia 
azedarach). 7 'he real success lay in the method of their raising and 
propagation. Photo No. i shows a dab area after a few months of 
grazing and being taken up for planting. Photos Nos. s and 3 show 
a dab area after a year of planting with hakain and mulberry which 
are showing so well. After two years* experience one can say that 
the dab in areas successfully planted is already showing signs of 
deterioration and it will not be long before it vanishes. 

The Punjab should be thankful to the great* interest taken by 
Mr. Parker, the Chief Conservator of Forests, in this problem, which 
we appear to have solved. To quote Mr. Parker's remarks dated 
February 1937* “We appear to have found the method of dealing with 
bad dab areas. Very heavy grazing clears the grass. Poor shisham 
and poor frash can then be underplanted with hakain. The better 
shisham and good frash being underplanted with mulberry and 
blanks with kallar showing can be planted with Prosopis. These 
operations will, I think, suffice for all except the very worst areas. 
In these it may be useful to plant Ipomcea cuttings and Rhus lancea 
as well as bakain** 


As a routine measure all areas after 1 and 11 thinnings are 
under and inter-planted with mulberry and hakain. Mulberry is put 
out in better areas with tree growth, hakain in open gaps or in areas 
too poor for shisham and mulberry, Prosopis in kallar (saline soil) 
and kappar (hard clayey soil). Work is in progress to find out other 
suitable species fit for underplanting. The magnitude of the work 
can well be gauged from the fact that during the three seasons of 
1936, 1937 and 1938 as many as 37,00,000 (or a million and a quarter 
per year) stumps and plants, mostly of mulberry and bakain and to 
a small extent of Prosopis spp., Osage-orange, Rhus lancea, Celtis 
eriocarpa, etc., were put out in addition to the direct sowings cover- 
ing hundreds of acres. 


B 
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The success with mulberry stumps and bakain transplants is very 
high — say 90 per cent. The average cost per acre worked out to 
about Re. 1-4*0. To this may be added the cost of a little extra water 
required and the cost of raising of plants in nurseries which covered 
about 80 acres at one time. Considering the amount of good it has 
done, the cost is negligible, rhis has not only checked the invasion 
by dab, etc., but has improved the condition of the existing crop by 
covering up the soil and will add to the yield per acre. The Inspec- 
tor-General of Forests, in his last inspection note, dated Noveralier 
i937, observed: 

*‘It appears to me that this work has been of the greatest benefit 
to the plantation. It seems to have altered the whole appearance of 
the plantation, to have prevented early leaf fall and to have greatly 
increased the fertility of the soil and the production capacity of the 
area .... This underplanting has solved the dab problem." 

The main object of this note is to show the necessity of keeping 
the cover complete, instead of waiting for Nature to do the work 
which may run out harmful. It is better to spend a little and intro- 
duce what is known to be the best at the time of first thinnings or 
earlier if need be. 


A NOTE ON THE OCCURRENCE OF TAIWANIA 
CRYPTOMERIOIDES IN BURMA AND ITS UTILISATION 
FOR COFFIN BOARDS IN CHINA 

By C. W. D. Kkrmode, Silviculturist, Burma. 

In the Indian Forester for October 1933, ]:>age 69 1, was printed 
an extract from the Notes from the Royal Botanical (harden, Edin- 
burgh, Volume XVIII, Number LXXXVI, April 193^^, concerning 
the occurrence of Taiwania cryptomerioides in Burma. Sheets of the 
specimen (Lace No. 52) were found in the Maymyo herbarium and by 
their aid it was possible to identify four trees of this species which 
are growing in the Botanical Gardens, Maymyo, and which had bc*en 
incorrectly named Junipenis recuii/a. These trees were apparently 
brought down as seedlings from the North-East Frontier before 1920. 
The trees are flourishing, tlic two biggest being 51 feet and 44 feet 




Indian Forester, Vol. LXV 


Plate 22 



Taiwania Cryptomerioides in the Maymyo Botanical Gardens. 

Photo bu Mr. David 
6-1X-1938. 
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high and having breast-height girths of 4 feet 8 inches and 4 feet 
3 inches res}>ectively. They are of very handsome appearance. 
(Plate an.) 

Early in this year the writer was touring on the North-East Fron- 
tier of Burma and from information gained there has come to the 
conclusion that it is from this species that the coffin boards which 
are so valued by the (Chinese are hewn. 

Kingdon-Ward, in his book “In Farthest Burma, “ makes refer- 
ence to this export of coffin planks. He states that the tree employed 
is a juniper which reaches a height of 150 feet with a girth of 20 feet 
at the base. He also states that it is not found in the Ngawchang 
valley below 6, 000 feet nor much above 8,000 feet and that it occurs 
scattered or in groves probably all up the North-East Frontier. He 
came acn)ss the finest specimens in the neighbourhood of the Wulaw 
Pass. 

In “Farrer’s Last Journey.” Cox also mentions this trade and 
refers to the tree as a juniper. Both Kingdon-Ward and Farrer 
visited the village of Rangfang on the Ng“awchang /t/ia through which 
these boards are transported from the upj)er reaches of the 
Ngawchang. 

In (he “Plant Introductions of Reginald Farrer,” reference is 
made under the heading of Juniperus reeuwa to the “Coffin Tree.” 
I'he author is apparently in doubt about the correctness of this 
naming. 

In Country Life for November 9th. i9^^5. is an illustration of 
Juniperus coxii which is said to be highly valued by the Chinese for 
making coffins. The illustration depicts a much more lightly foliaged 
young tree with more slender branchlets than Taiuuuiia, It is 
described there as being a “slender elegant thinly branched tree with 
gracefully pendant branches and sharply pointed leaves borne in 
threes at each joint and each \ inch to i inch long.” This juniper 
is presumably the tree mentioned above under the name of 
/. reeuwa. 

The writer spent some days at Kangfang village at the end of 
April last year and while there made enquiries about the species which 
IS used for coffin boards and was able to obtain specimens. One 
specimen was obtained from a tree planted near the village, another 
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was obtained through the headman of Kangfang from a spot several 
days’ march beyond up the Ngawchang hka (probably the jplace 
referred to by Kingdon-Ward), A third specimen was brought in 
by a collector from a hill about ten to twelve miles north-east of 
Kangfang and not very far from the frontier. The headman of 
Kangfang and several other local people stated definitely that it was 
from this species that the boards were obtained. These specimens 
have been identified as Taiwania cryptomerioides. A planted tree of 
this species was noticed growing behind the bungalow at Htawgaw. 
Enquiries made in that place also brought forth the information 
that this was the coffin wood tree. There is little doubt left in the 
writer's mind but that this is a correct identification. 

At the same time at least one species of juniper does occur in 
these hills at about 8,000 to 10,000 feet and one very large old tree 
was seen a few miles short of the Chimili Pass. This tree was 
probably 12 to 15 feet in girth. It differed from Taiwania in 
having its leaves in whorls of three and in having the typical 

juniper berry. It is very likely that this is ]. coxii. The 

local people stated that it was not used for making coffin boards. 

It appears that all the coffin board trade passes through the 

village of Kangfang. These boards have to be brought by coolies 

from up the Ngawchang hka on the west bank. Kingdon-Ward states 
that they are also floate 4 down as far as Kangfang. From Kangfang 
they are taken either by mule or by coolie into Yunnan, Both 
methods of transport were seen. A good strong mule can manage 
two boards but one appears to be the usual load of the smaller 
mule. Boards are about 7 feet long 3 feet 6 inches wide at the 
top tapering to probably 3 feet at the bottom and from 3 to 4 inches 
thick. They must weigh quite 70 to 80 lbs. From Kangfang they 
are taken over to Yunnan via one of the passes. Coolies were met 
taking them over the Hpiniaw^ Pass road and the Fengshuiling Pass 
road. To reach the frontier via the Hpitnaw Pass a distance of 113 
miles from Kangfang has to be traversed and an ascent to about 
10,500 feet made. The distance to the Fengshuiling Pass is greater 
(about 41 miles) but the height is less (8,500 feet). The carriage of 
these boards must be a very severe strain on the coolies. A party of 
them was met on the Hpimaw Pass. At this height they had to halt 
at very short intervals for rest. 
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NOTE ON THE RHINOCEROS CAPTURED DURING LAST 
OCTOBER FOR THE AMERICAN ZOO 

M. C. Miri^ Extra Assistant Conskrvator of Forests. 

It is believed that there are about a hundred rhinoes Jiving at 
present in the Kaziranga Game Sanctuary, an area of about 165 square 
miles, stretching l>etween the longitudes 93 degrees, 7' 30" 
93 degrees, 35' to the west and east respectively and the 
Brahmaputra river and the Mikir Hills to the north and south 
respectively. The captured rhino was one of those living in the 
Sanctuary though actually caught just outside it. 

The last flood of the Brahmaputra during July was a record 
one within memory and good many rhinoes, not to speak of other 
animals, swam across to the Mikir Hills in search of land and safety. 
Most of the rhinoes went back to the Sanctuary after the flood had 
receded but the one captured never returned and made the Mikir 
Hills its home since it found itself in them after a long and hard 
swim in the afternoon of the 25th of July 1938. 

Officiating Forester Basanta Kumar Baruah found it on that 
day near Sildubi (26 degrees, 35' latitude by 93 degrees, 20' 
longitude), a village on the Trunk road which, at that point, skirts 
the Mikir Hills. The Forester and the villagers watched it for 
about an hour as it stood almost motionless due to exhaustion. As 
there were no ropes near at hand, the Forester could not do anything 
to capture it then and there. The writer of this note accidentally 
arrived there the same day at sunset but by then the animal had 
gone a long distance into hills and nothing more could be done. 
An attempt was made the next day to track it down but without 
success. Another attempt w^as made on 8th August 1938 with the 
same result. On 13th October 1938 while the writer was making 
personal enquiries regarding damage done by rhinoes to the villagers’ 
crops, he was informed that the young rhino was coming out every 
night to the villagers’ paddy fields near Sildubi. Deputy Ranger 
Govinda Chandra Thakuria was sent ahead to find out the track, or 
tracks, by which it used to come out and return. He found out the 
tracks, of which one was found to be suitable. He was instructed to 
a pit on thk track and two or three more pits on other tracks. 
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if found suitable, as early as possible. Three pits were dug on the 
i6th. Each was 9 feet long along the track by 5 feet by 4^ feet deep 
and the walls were protected by bamboo pallisade work as the soil 
was sandy. The pits, normally, ought to have been 6 feet deep but 
as the animal aimed at appeared to be young and no other animals 
were near-by they were made only 4^ feet deep. The country being 
low, the water level also limited the depth. The mouth of the pit 
was covered up with grass and made to appear as nearly as possible 
like the rest of the track. As there is a belief among the local 
people that a rhino can scent new’ly dug out earth from a a^nsiderable 
distance, it was deposited at a distance of about a hundred feet from 
the pit. 

As nothing further was heard, the writer became anxious and 
came to the place on 20th October 1938 to see if anything was 
wrong. He did not have to reach the place before hearing where 
the mistake lay, for he was informed on the way that the young 
rhino had fallen into the first pit the previous night and had 
scrambled out before dawn. On enquiry in the village it was found 
that the rhino had come out just at dawn to a paddy field the same 
morning. It also became apparent that it had not gone back to the 
Sanctuary which is across a small stream. So the Deputy Ranger 
w'as instructed to increase the depth of the remaining two pits to 
6 feet and to dig two more pits in suitable places. 

Nothing was heard up to the 25th and the writer made up 
his mind to go and make the attempt personally, camping near the 
place for some days. On 26th morning it was found out that the 
rhino never lived in the grass jungle round about the paddy fields 
during the day contrary to what was believed to be the case and 
actually was in the habit of coming down to the field for grazing and 
returning to the hills every night. The previous night’s spoors up the 
hill were followed to a height of about a thousand feet where it was 
lost among the maze of older tracks made since it came there during 
the flood. Two suitable tracks were found and a pit was dug on 
each, by the side of the road where the tracks crossed the road. 
Forester Abdus Sattar was ordered to camp in the village only a 
furlong off. Next morning, to the disappointment of all, it was 
found that the rhino had come very close to one of tlie newly dug 
pits, while coming downhill, but bad turned back. The worst 
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suspicion was that it had scented danger and would never come that 
way again and even worse than that was that it might leave the place 
for the Sanctuary by some other way. If this had happened the 
hope of catching a particular rhino out ol so many would be nil and 
the only thing that could have been done was to trap as many 
rhinoes as possible and select the best. The spoors were traced uphill 
again to the same place where it was lost. After a thorough inspec- 
tion of the place it appeared that the rhino had not gone aw^ay from 
the locality and it w^as decided to wait till next morning in order to 
see if it would come down at all and if so by which way. The 
Forester was given tw'o Game Watchers, Joygoram Koch and 
Manirarn Ahom and was instructed to watch by night also, f he 
writer himself camped eight miles off at Kaziranga. The hope of 
catching the rhino appeared to be very lean now. Next morning, 
ije., on i»8th October the writer packed up everything for 

going back to headtjuarters and came to sec what had hap|xmed 
before actually going back. Perhaps the most exciting experience 
during the wdiole operation w^as wdicn, on the way to the place, a 
man on a bicycle making certain that it was the writer, raised his 
hand trying to stop him. He rightly guessed wdiat it meant and 
of course stopping the car was out of the question. Instead the 
rest of the road, about five miles, was done most probably in as 
many minutes. I'he Forester was found near the pit and the two 
Game Watchers carrying fodder to the })it. What more assurance 
w'as necessary? It was about 7 a. in, and the rhino w^as found lying 
down at the bottom of the very pit from which it had turned back 
the night before the last. 

Arrangements w^ere immediately made to bring the cage to the 
s^>ot and to put the animal into it. Thanks to Mr. H. L. Shaw of 
Methoni, a motor lorry was at once found and the cage arrived at 
the place in the evening. In the meantime, the rhino w^as eating 
fodder supplied and drinking water out of a fire bucket that was 
lowered into the pit by means of a rope. The cage was brought 
into line with the pit and a slope was dug from the door of the cage to 
the bottom of the pit hoping that the animal w^ould run into the 
cage as soop as the slope was ready for it. It was, of (oursc, made 
secure by a rope round its neck and by another one round its body 
and the ropes were tied to trees near-by. When everything was mad^ 



INDIAN FOR*arTNR 


[Atfin. 


210 

ready for the rhino to run into the cage it was found that it would 
not do anything of the sort. On the contrary it lay down and 
refused even to get up in spite of pokings from behind. At last it 
had to be dragged out from the pit into the cage by men. It was 
very nearly i o’clock in the morning by the time the rhino was 
secured inside the cage. It did not struggle very much inside the 
cage and fell to eating and drinking as if it were in its normal 
habitat. 

Next morning it was found that there was a wound in its 
chest which must have been caused by the bamboo pallisades while 
falling into the pit in the night of 19th October 19^8. When the 
writer wanted to inspect the wound, to the utter surprise of all, it 
opened out its forelegs to facilitate inspection and treatment. On 
another occasion it lay on one side and opened out its hind legs, 
exposing a number of big ticks sticking to the skin in the pits. 
When these were being removed, satisfaction was apparent in its 
eyes and it remained in that position until all the ticks were removed. 

The cage with the rhino was loaded on a motor lorry next day. 
It struggled to get out of the cage during the first ten minutes of 
its motor ride and then settled down. Though it did not feed while 
the lorry was actually in motion, it did so as s<x>n as the lorry 
stopped. 

Some delay was caused by the Railway people and the animal 
was actually despatched from Furkating Junction only in the 
morning of 2nd November 1938. Forester Abdus Sattar and Game 
Watcher Joygoram Koch accompanied the animal to Calcutta. 
Fresh fodder was arranged for on the way and the rhino was washed 
with cool w^ater twice a day. 

KILN-DRYING OF UGHT HARDWOODS FOR PACKING 

CASES 

By S. N. Kapur, 

Officer in Charge, Wood Seasoning Section, 

Forest Research Institute, Dehra Dun 
Summary.— Result of an investigation into the kiln-drying of light 
hardwoods for packing cases carried out at a seasoning installation rec^t- 
ly built in Assam are briefly described. The drying t&e for % indi 
tula {Tetranielcs nudiflora) shooks was found to as low as 30 to 36 hours. 
The cost of kiln-drying for an output of 120 tons of % indi efttooks per 
month comes to less than one anna per cubic foot. For heating and power 
purposes, the waste obtained in the factory is usually sufficient bodi for the 
mill end the kihit 
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With the industrial development of the country, the demand 
for packing cases is rapidly increasing. In and around Calcutta, 
there are numerous big industrial concerns engaged in the manu- 
facture of shoes, matches, soaps, chemicals and toilet preparations, 
pencils, pen-holders and articles of stationery, paints and varnishes, 
electric batteries and a host of other articles. There are also jute 
factories, pap>er mills, and the tea packing industry, all of which 
consume large quantities of wood for packing purposes. This 
demand is met partly by import of dealwood in the form of planks 
or finished box shooks, chiefly from Japan, Yugoslavia and British 
Columbia, but indigenous woods are also finding a substantial 
market. In Calcutta alone, the consumption of wood for packing 
cases is estimated at not less than too tons a day of converted 
material. The biggest consumers are perha|>s the Bata Shoe 
Factory who require about 1,000 packing cases a day, equalling about 
20 tons of converted material. 

2. The primary requirement of a wood suitable for packing 
cases is its lightness. Any wood weighing about 22 to 26 lbs. per 
cubic foot in air-dry condition is accepted by the users, while the 
heavier woods are rejected, on account of the fact that an increase in 
weight of the wood adds to the freight charges, which are consider- 
able as the manufactured articles have to be transported over long 
distances by rail. The chief woods in demand in Calcutta market 
at present are, semul (Bomhax malabaricum) and tula (Tetrameles 
nudifiora), while geon (Excacaria agallocha) is also used for cheaper 
packing cases. Semul is imported from Eastern Bengal and Assam 
in the form of logs, while tula comes mainly from Assam in the 
form of finished box shooks. The users demand that the wood 
should be reasonably dry and free from insect and fungus attack. 
Bigger firms usually require the wood to be supplied in the form of 
box shooks, made to suit their particular requirements, which vary 
from time to time. The wood for box shooks is usually planed 
on one side, and the pieces forming one side of a box are joined by 
dowels, edged and trimmed, so that very little labour is required 
in assembling the packing cases. 

3. The light woods used for packing cases require rapid 
seasoning, in order to avoid damage from stain, rot and insect 
^ttfick. For air-seasoning the usual method recommended is v^tical 
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stacking in the open, which requires a large yard area. In dry 
weather, a week to ten days’ stacking in the open brings down the 
moisture content to a sufficiently low level for the manufacture of 
box shocks, but the difficulty comes in the rainy season when it 
becomes very hard to avoid discoloration of wood due to the growth 
of mould and fungi. The freshly sawn material left closely stacked 
for even a day gets badly dis(y>lourcd. 

4. The kiln-drying of wood for the manufacture of packing 
cases has, therefore, many advantages. A few of these are enumerated 
below : 

(1) Large saving in yanl area. 

(si) Reduction in drying time. 

(3) Prevention of staining and fungus attack of wood during 

seasoning. 

(4) Considerable saving in freight on the transport of 

finished box shooks from the sawmill to the user. 

(5) Ensuring freedom from stain and fungus of box shooks 

during transport and storage. 

(6) Ability to meet immediate orders for shooks of different 

sizes, as the f)eriod from the saw to the finished shooks 

is reduced to less than a week. 

5. Numerous enquiries were received during the last two years 
for advice and help in the matter of kiln-drying of light hardw^oods 
for packing cases, and two large installations have already been 
erected in (Calcutta and one in Assam. Detailed plans have been 
supplied to two more firms, one of wfiich is for an installation with 
a drying capacity of about 20 tons of converted material per day, 
7 '’he indications are that this industry is likely to expand greatly/ 
in the near future. 

6. An investigation was recently carried out on the kiln-drying 
of packing case woods at the newly built kilns in Assam, with the 
object of determining the optimum conditions of drying these woexis 
and also improving the design of kilns to enable drying Iteing 
carried out as rapidly as possible. The ihstallation consists of two 
internal fan, reversible circulation, kilns, each drying chamber 
being 20 feet long, 11 feet wide and 10 feet 6 inches higlt. Each 
kiln is equipped with 3 propeller fans of inches diameter which 
are run by a 3 h.p. electric motor. There are two steam heating 
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coils in a kiln, with a total heating surface of 230 square feet. 
Fresh air and exhaust outlets of sufficiently large area are provided to 
get rid of the evaporated moisture. With | to f inch thick material 
and 5 inch thick crossers, al>out 380 cubic feet of sawn material can 
be stacked in each chamber. 

7. A number of trials were carried out and it was found that 
for drying absolutely green material containing initially about 100 
per cent, to 150 per cent, moisture to a final moisture content of 
about 10 per cent., the process can be completed without any 
difficulty in the following periods: 

Tula (Tetranieles uudi flora) \ inch to J inch thick: 30 to 3(1 hours. 

Ditto. I inch to | inch thick: 60 hours. 

Sernul (Botnbax mnlabaricurn) ^ inch thick: 48 to 52 hours. 

In all cases it was found that the drying was uniform and no 
cracking, splitting or damage from any other seasoning defect was 
noticed. 7 'he steam consumption was determined at 1.3 to 1.4 lbs. 
of steam per pound of moisture evajx>rated from the timber. The 
steam required for the kilns was supplied from the existing boiler, 
which runs a big steam engine for working the mill. For generating 
steam nothing but wood waste w^as burned in the boiler, and the 
(juantity of waste available in the form of sawdust, shavings, trimmings, 
edgings, etc., was more than sufficient to run a separate boiler for the 
limber drying kilns. The current consumption for each kiln was 
found to be about 8 amps, at 220 volts for running the fans at 550 
r.p.m. The electric current was supplied by a small diesel engine 
generating set used for lighting the mill for working during night 
shift. 

8. "The cost of kiln-drying woods for packing cases is very small 
indeed. In a mill engaged in the con\crsion of light hardwoods into 
packing cases, there is usually ample wood waste to work the entire 
mill and to supply steam and power to kilns as well. The extra 
exj>enditure involved in operating the kilns consists of («) labour 
charges for stacking and unstacking material in the kiln, (h) pay 
of the kiln operators and (c) interest and depreciation charges on 
the capital cost of the installation. If the mill is working during day 
time only, extra staff has to be appointed on the boiler for the night 
shift also. The initial cost of the installation at the Assam mill was 
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estimated at Rs. 6,000. For stacking timber in a kiln, eight men 
were required and the work could be finished in about 16 hours. 
The unstacking could be done by eight men in less than eight hours. 
Taking 48 hours as the average drying period and adding the time 
required for stacking and unstacking, the total duration in a kiln 
is about 7« hours for a charge. This would give 10 charges per 
month, but allowing for stoppages, etc., eight charges per kiln could 
easily be handled in a month. The two kilns would then give a 
monthly output of 16 by 7J tons=iao tons of dried material. The 


monthly expenditure is estimated as follows; 

Rs. 

(1) Labour for stacking and unstacking 16 kiln charges, 

at annas six per man per shift ... ... ... 144 

(a) Three operators at Rs. 40 p. m. each ... ... lao 

(3) Interest and depreciation at 10 per cent, per annum, 

on Rs. 6,000 ... ... ... 50 

(4) Boilerman and fireman for the night shift ... 30 

(5) Lubrication and minor repairs ... ... 16 

Total ... 360 


9. The cost of drying, therefore, comes to Rs. 3 per ton of dried 
material, or a little less than one anna per cubic foot. As against 
an expenditure of Rs. 360^ per month for operating two kilns, the 
cost of labour alone for stacking and unstacking the same quantity 
of sawn material in the yard, I was told, was not less than Rs. 400 
per month. Kiln-drying of packing case Woods has, therefore, the 
further advantage that it is more economical than air-seasoning, in 
addition to other benefits mentioned in paragraph 4 above. 

10. There are extensive possibilities for the .manufacture and 
supply of box shooks for packing purposes in Assam, Bombay 
(Western Ghats), Madras (Western Ghats), Mysore, Coorg and 
Kashmir and to a smaller extent in Central Provinces, Bihar, Orissa, 
United Provinces and Hyderabad (Deccan). Large quantities of soft- 
woods are being imported for this purpose, which can be replaced 
by our indigenous woods. The matter, therefore, is recommended to 
the attention of provincial and state forest departments and of 
industrialists in this country. 
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RHYMES OF THE F. B. I. 

Summing News. 

Four Forest Officers—faces full of woe— 

Girth Increment’s the trouble— WHAT will they do? 
’’Mine’s forty-seven, and yours is forty-four.” 

’’And mine is nearly fifty-two!” cried Hari Singh and Bor. 

”I shall get a bicycle” and ”So shall I!” they aied. 

“To and from the offices, every day, we’ll ride.” 

Four Forest Officers, riding to and fro, 

Round and round the Institute, then back to lunch they go. 
Four Forest Officers— bicycling with glee . . . 

A spotted dog chased one . . . and then there were three. 
Three Forest Officers— on bicycles they flew . . . 

One forgot to ring his bell . . . and then there were two. 
Two Forest Officers — reduced to skin and bone . , . 

One declined so rapidly that now there’s only one. 

One Forest Officer . . . reduced to twenty-one 
Centimetres round the waist ... so now there are none. 
Round and round the Institute, round and round they go— 
Ghostly Forest Officers, riding to and fro. 

Ghostly Forest Officers— shadowy and svelte 
“Oh I THAT’S the way” (you ’ll hear them .say) 

“to make the waist-line melt” 

Pale ghosts of Forest Officers— yet HAPPILY they sing— 
Garland— and Laurie— and Bor— and Hari Singh! 
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TIMBER PRICE UST, FEBRUARY-MARCH 1939 


(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade pr 
Oommon name. 

Speoies. 

Locality. 

Desori|>tion 

timber. 

Prices. 

1 

2 

3 

4 

5 

Baing 

Tetrameks nttdiflora . . 

Assam 

Logs 

Bs. 30*0*0 per ton in 
Calcutta. 

Benteak ■ • 

Lagerstromia lanctofaia 

Bombay . . 

Squares 

Rs. 32-0-0 to 64-0-0 per 
ton. 

i» • • • 

II 

Madras 

Logs 

Rs. 1-2-1 to 1-6-0 per 
eft 

Bijasal 

Pkrocarpus maraupium 

Bombay . ♦ 

Logs 

Rs. 48-0-0 to 84-0-0 per 
ton. 

•» • • 

II • • 

Madras 

Logs 

Rs. 0-16-7 to 1-3-3 per 
o.ft. 

fi • • 

II • • 

Bibar 

Logs 

Rs. 0-12-0 to 1-0-0 per 
c ft. 

Rs. 0-8-0 to 1-4-0 pere.ft. 



Orissa * « 

Logs 

12^X10'X6^ .. 

Blue pine . . 

Pinua excelaa . . 

N. W. F. P. 

Rs. 4-7-0 per piece. 

II •• 


Punjab .. i 12'xl0'x6' .. 

Rs. 4-8-0 per piece. 

Cbir 

Pinna longifolia 

N.W.F.P. 

9'xl0'x5' .. 

Rs. 1-12-0 per piece. 

11 * * 

II • • 

Punjab 

9'xl0'x6' .. 

•1 • * 

II • * 

U.P. 

O'xlO'xS' .. 

Rs. 3-2-0 to 3-4-0 per 
sleeper. 

Oivit 

Swinioniafioribunda .. 

Bengal 

Logs 

Deodar . # 

Cedrua deodara 

JheJum 

Logs 


♦1 • • 

» • • 

Punjab 

9'X10'X6^ .. 

Rs. 3-10-0 per piece. 

Dhupa 

Valeria indica 

Madras 

Logs 

Fir 

Ahiea A Ptcea spp. 

Punjab 

9'X 10^X6^ .. 


Gamari 

Omelina arborea 

Orissa 

Logs 

Rs. 0-10-0 to 1-4-0 per 
c.ft. 

Gurjan . * 

Diptarocarpua spp. , * 

Andamans . . 

Squares 

Rs. 50-0-0 per ton. 

II •• 

II • * 

Assam 

Squares . . 

II •• 

II • • 

Bengal 

Logs 

Rs. 30-0-0 to 36-0-0 per 
ton. 

Haidu . * 

Adina cordifolia 

Assam 

Squares 

Rs. 1-2-0 per c.ft. 

II ** 

II • • 

Bombay . . 

Squares 

Rs. 24-0-0 to 65-0-0 per 
ton. 

II • • 

II •* 

C.P. 

Squares 

R8.0-4-0to0-l30perc.ft. 

II ** 

II • • 

Madras 

Logs 

Rs. 1-3-0 per o.ft. 

H * • 

If • • 

Bihar 

Logs . . 

Rs, 0-8*0 per c.ft. 

II ** 

II 

Orissa 

Logs 

Rs. 0-6-0 to 0-10-0 per 
o.ft. 

Rs. 6-0-0 each. 

ttopea •• 

Tn^n 

Hopea parvijlora 

Madras 

B. G. sleepers 

rosewood .. 

Dalbergia hUfolia 

Bombay . . 

Logs 

Rs. 62-0-0 to 90-0-0 per 
ton. 

II • • 

II •* 

ap. 

Logs 

Rs. 1-0-0 to 1-2-0 pero.ft. 

II • • 

II • • 

Orissa 

Logs 

Rs. 0-12-0 to 1-4-0 per 
o.ft. 

I* *• 

II • • 

Madras • • 

Logs 

Rs. 1-2-0 to 2-5-0 per 
o.ft. 

Irui .. 

Xyliaxylocarpa 

Madras 

B. G. sleepers 

Rs. 6-0-0 each. 

Kindal . . 

Terminma panicnlala , . 

Madras 

Logs 

1 

Rs. 0-8-6 to 1-4-0 per c,ft. 
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! 

i 

Locality. 

Description 


common name. | 

i 

Speciea. : 

of 

timber. 

Prices. 

1 

^ 1 

3 

4 

6 

Laurel . . | 

Teminalia imintosa . . 

Bombay . • 

Logs 

Rs. 56-0*0 to 60-0-0 per ton 



C.P. 

Squares 

Rs. 0-12-0 per c.ft. 

M • • 

»9 • • 

Bihar 

Logs 

Rs. O-6'O to ()-8 0 per c.ft. 


99 • • 

Orissa 

Logs 

Rs. 0-6-0 to 0-12.0peic.ft. 

»» •• 

99 * • i 

Madras 

Logs . . 

Rs. 0-10-0 to ]-4-0pei c.ft. 

Mesua 

Mesm fetrea 

Madras 

B. G. sleepers. . 

Rs. 6-0-0 each. 

Mulberry . . 

Morns alba . . ' 

Punjab 

Logs 

Rs. 2-6-9 to 6-1-3 per c.ft. 

1 



in round. 

Padauk 

Pterocurpua dalbergioides 

Andamans . . 

Squares 

Rs. 3’ -4-0 to 75-0-0 per 

Sal 

Shorearobusta .. ' 

Assam 

Logs 





ton. 

I* 


>9 • • ‘ 

11. G. sleepers 

Rs. 5-8-0 to 5-12-0 each. 

»i • * 

19 • • 

II •• 

M. G. sleepers 

Rs. 2-9-3 each. 

•( 

II • • 

Bengal 

Logs 

Rs. 20-0-0 to 76-0-0 per 





ton. 

II • ' 

• 9 • • 

Bihar 

Logs . . . 

Rs. 0-8-0 to 1-3-0 per c.ft. 

19 • • 

II 

II 

B. G. sleepers 

Rs. 4-8-0 to 5-0-0 per 
sleeper. 


II • • 

II • • 

M. G. sleepers 

Rs. 1-10-0 per sleeper. 


1, 

C.P. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 


1. 

Orissa 

Logs 

i Rs. 0-8-0 to 1-4-0 per c.ft. 


II ♦ • 

U.P. 

Logs 

Rs. 1-0-0 to 1-6-0 per c.ft. 

II * • 

II 

, II • • • 

M. G. sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 

11 • • 

II • • 1 

1 II • • 

B. G. sleepers 

1 Rs, 4-14-3 to 6-4-0 per 
' sleeper. 

Sandalwood . . 

Santahm album 

Madras 

Billets 

Rs. 306-0-0 to 639-0-0 





per ton. 

Sandan « « 

' Ougeinia dalbergioides .. 

C.P. 

Logs 

Rs. 1-2-0 to 1-8-0 per c.ft. 

i> • • 

II • • 

Bihar 

Logs 

Rs. 0-12-0 to 0-14 0 per 
c.ft. 

»i • * 

1 Bombax malaharicum .. 

Orissa 

: Logs 

Rs. 0-8-0 to 1-0-0 per c.ft. 

Semul 

Assam 

, Logs 

Rs. 33-0-0 per ton in 


1 


Calcutta. 

II • • 

II • • 

Bihar 

> Scantlings 

Rs. 1-0-0 per scanth’ng. 

II * • 

Dalbergia sissoo 

Madras 

' Logs 

Sissoo 

Punjab 

1 Logs 

' Rs. 0-12-10 to 1-6-0 per 





c.ft, in round. 

f$ • • 

II • • 

U.P. 

Logs 

Rs. 0-14-0 to 1-6-6 per c.ft. 

$% • • 

II • • 

Bengal 

Logs 

Rs. 36-0-0 to 76-0-0 per 





ton. 

Sundri 

Heritiera spp. 

Bengal 

Logs 

: Rs. 20-0-0 to 25-0-0 per 




ton. 

Teak 

Tectona grandis 

II • • 

Calcutta 

Logs 1st class 


99 • * 

II • • 

1 Logs 2nd class 

! Rs. 0-13-4102-2-4 per c.ft. 


II • • 

C.P. 

Logs .. 1 

99 

II • • 

Madras . . i 

Squares . . j 

j Rs. 1-8-Oto 2-10-4perc.ft. 

99 • * 

II » • 

Logs 

; Rs. 1-8-0 to 2-10-0 peic.ft. 

99 • • 

II •• 

Bombay . . ; 

Logs 

1 Rs. 67-0-0 to 160-0-0 per 





! ton. 

White dhup . . 

II • • 

II 

M. G. sleepers 

, Rs, 3-14-0 each. 

Oamrium enphyUm , , 

Andamans . . 

Logs 
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EDITOBIAL NOTES AND MISCELLANEA 

New Year Honours . — The Director of the Imperial Forestry 
Iilstitute, Mr. John N. Oliphant, was among those included in the 
Ck>lohial Office List and becomes C.M.G. We offer him our 
congratulations. Also to Mr. Donald K. S. Grant, Conservator of 

Forests, Tanganyika Territory, who has received the 0*B.E. 

« • * « 

Decrease in European Exports. — C. I. B. Statistics of European 
exports of sawn and planed softwood (excluding box boards) up to 
the end of October last sliow a total of 2,417,701 standards, compared 
with 3, 4« 7*039 standards in the corresponding ten months of the last 
year. The figures indicate that Great Britain took 1,056,938 
standards in the ten months ending October as against 1,572,720 
standards in the same period of 1937. Eire took 26,092 standards 
against 53*299 standards last year. — The Timber Trades Journal, 
December 1938. 

• « » « 

Hydrolysis of Wood, — General Director Herr Einsmann is 
reported to have given some interesting information at a Conference 
of the Rhineland section of the Deutschen Gas und Wasserfach 
regarding the research done in converting wood into nourish- 
ing substances. He is reported by the Deutsche Bergwerks 
Zeitung to have stated that by fermenting cheaply obtained wood 
sugar with a special kind of yeast, a most valuable kind of albumen 
is obtained, in the. form of albuminous yeast which is suited for food 
for cattle. In the conversion of wood to sugar, moreover, the lignin 
remains as a residue of considerable importance. As a fuel it has 
a heating value per kg. of 6,000 calories, compared with 4,000 calories 
per kg. of brown coal briquettes. 

In a finely powdered condition it even ignites so readily as to 

be suitable for the direct drive of an explosive motoi'. 

• « * • 

European Timber Exporters* Convention, — ^The European Timber 
Exporters* Convention (E.T.E.C.) held its general meeting at Stotk* 
holm on the 17th and 18th November 1938. In the absence of the 
President^ Director Carl Kempe, the dikussions were carried on. 
under the chairmanship of Director Gust, Goranson, Vice-President 
of the Swedish Wood Exporten’ Association. 
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The delegates of the Swedish and Finnish organisations proposed 
to fix the quotas for the organisations now' adhering to tlie K. r.K.C^., 
viz., those of Finland, U, S. S. R., Poland, Rumania, Yugoslavia, 
Latvia and wSw'eden at a lotal of 2,90^^,000 standards which amounts 
to a reduction of 20 per cent, as compared with the basic quotas, 
for 19^57 and a reduction of the present quotas by a total of 185,000 
standards, under the usual reservation that alteration of the quotas 
may be made if this should be considered necessary. A definite 
decision regarding the quotas will be taken at the latest on December 
19th, 1938. Mr. Kempe was re-elected President. 

« « * * 

Swedish Mills. — Owing to diminishing supplies of raw materials 
some of the Swedish saw-milling companies are finding it necessary 
to curtail their operations. The Timber Trades Journal (17th 
December 1938) reports that the Mo k Doinsji Co. have decided to 
close down their Sandvik sawmill at Holmsurid and that the 
company has decided to ofler the plant to the State for nothing, 
on condition that the Oown continues the w^ork there and accepts 
the pension liabilities of the company. If this offer is declined the 
company will close their works down in the spring of 1940. 

* * « # 

Catching Sandal Insects with Sticky fly-papers. — Large sheets of 
stout paper coated with a sticky mixture have been used in the 
North Salem sandal forests to discover the movements of Hying insects 
and the time of year at which they are most abundant. The sticky 
papers were exposed at various heights above ground-level for three 
weeks at a time during 1938 and then rolled up in tin cylinders and 
sent to Debra Dun. The whole material was soaked in alcohol and 
petrol to dissolve out the insects and the cleaned specimens were exa- 
mined. A year’s catch amounted to over 1 1,000 individual insects; all 
these have been identified in the Branch of Forest Entomology at Dehra 
Dun, by Dr. N, C. Chatter jee. They included 43 species of Jassidae one 
of which may be the vector of spike disease of sandal. This method 
of collecting, which has not been used before for forest insects in 
India, yielded three additional species of Jassidae and numerous species 
of other families that were not obtained by the method of bag netting 
and beating used in the survey of the insect fauna of sandal conducted 
by the Research Institute in 1930-31. 


0 
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It is now known that the vector of spike disease is small enough 
to pass tlirough a hole a quarter of an inch wide; the sticky papers 
ai^e therefore screened with wire gauze of four meshes to the inch 
so that only insects which can pass this size of mesh are caught on 
the j>a])er. 

• * * * 

Ceylon Plywood. — The State C^ouncil of Ceylon has approved a 
proposal by Mr. G. C. S. Corea, Minister of Labour, for the erection 
and equipment of a factory, at a cost not exceeding Rs. i?,6o,ooo, for 
the manufacture of plywood. The Colombo correspondent of the 
Timber Trades Journal (December h)^H) reports that Mr. Clorea 
in his sjKjech to the Council said that between 1918 and iqjjij the 
industry for constructing packing cases was in a very flourishing 
condition, there being about 18 factories in Horetuduwa in 1918. 
Later, packing cases from abroad again began to be imported and the 
industry disappeared. Difficulties in revival which were experienced 
were the essential conditions that timber should l)e available in 
commercial quantities, that it should cost not more than 70 cents 
per cubic foot and be free from any offensive odour. Recent investig-a- 
tions, he said, have shown that these difficulties w^oiild disappear if 
the chests could be made of plywocxl. Fhere were about 15 species 
of timber available locally for (he purpose in sufficient quantities 
for several years. (Italics ours.) We trust that Mr. Corea has been 
wrongly reported, otherwise the future of this revived industry looks 
precarious. 

# # # # 

Back issues of the ** Indian Forester.*’ — We require a few copies 
of the Indian Forester for January 1927 to complete our sets. 
We will ptiy one rupee per copy, if necessary, and they may be sent 
direct to our office at New Forest, P.O.. Dehra Dun, as soon as 
possible. 

The Imperial Council of Agricultural Research, New Delhi, 
want the Indian Forester volumes for the .years 1889 — 1905, 1908, 
19 18 — i9;?4 and 19^(5. Any one having any of these for disposal 
is requested to communicate with the Secretary to the Council. 

# * * • 

Errata. — I'he Hony. Editor very much regrets an error which was 
allowed to pass unnoticed in the Statement of Wild Animals shot 
during 1936-1937, published in the March number. In that state- 
ment SI RhiiMxeros were shown as having been shot in Bombay, 
in Burma and 14 in the C.P. This was an error which occurred in 
prepring the tabular statement and should have been easily detected. 
I’hc ligiires of course apply to bison. 



CORRESPONDENCE 

MECHANICAL RULES FOR THINNING 


Sir, 

Last April 1 sent you a simple mechanical rule for spacing sal 
thinnings. I understand from you that it unfortunately never 
arrived, so I am sending you a few more simple aids. 

Let me preface this by stating the obvious, namely, that such 
rules can only be very rough and ready. Nor arc these simple aids 
needed by the really skilled. 1 find myself, however, even though I 
have had a great deal of experience of this work, that I have to 
check up my ideas of spacing with the yield table for about a week 
at the start of each season. 

'fhe correct way is to check up with the proper quality of the 
yield table, but I find more and more in practke, that the simple 
mechanical rules, ignoring quality, arc as near as one can get. The 
iiregularities of the crop, especially in natural forest, themselves 
]>reclude any greater accuracy. 

These simple rulers ap<j>ly to “Ordinar\ thinnings'' only and 
not to “Crown thinnings” which are a much more skilled operation 
and for which I can give no mechanical rules. It must be remem- 
bered that the ‘‘average diameter” means the average diameter of 
the trees left after the thinning. 

CwiRus Deodara (Deodar). — Take the average diameter in 
inches, call it feet and that is the correct spacing. 

Thus if the average diameter is 12 inches, space the crop la 
feet and so on. This begins to go wrong after about i6 inches, but 
the error is not very great, e.g., with a asj-inch crop this rule gives 
a spacing of «« feet whereas the real spacing is about 19 feet. 

Shorea Robusta (Sal) and Pinus LoNtaiouA (Chir). — 7'ake the 
average diameter in inches, add half and call it feet and that is the 
correct spacing. 

Thus if the average diameter is la inches, add half making 18 
inches, then the correct spacing is 18 feet and so on. 
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This works quite well with crops up to 20 inches diameter. 

Dalbergia Sissoo (Sissoo). — Take the average diameter in 
inches, double it and call it feet and that is the correct spacing. 

Thus if the average diameter is 10 inches, double it, making «o 
inches, then the ooiTect spacing is 20 feet and so on. 

Tectona Grandis (1’eak). — This unfortunately is not so simple. 
Up to 12 inches the spacing can be the same as for sissoo. Above 
12 inches, however, 1 foot has to be deducted from the answer for 
every inch of diameter over 12 inches. 

Thus for an 18-inch teak crop the rule is, double it and call it 
feet, which gives 36 feet, and then deduct 6 feet (18 inches is 6 inches 
above 12 inches), giving 30 feet and that is the correct spacing. 

None of the above mechanical rules work very well for an 
average diameter of under 8 inches but there is one simple rule 
for all of them. For all the species add half the diameter again and 
call it feet to whatever answer you get under the ordinary rule. 

Thus a deodar crop of 4 inches should be spaced 4 feet according 
to the original rule, so add half the diameter again and call it feet 
and you get 6 feet the correct spacing. Or, a sissoo crop of 6 inches 
should be spaced i« feet according to the original rule, so add half 
the diameter again and call it feet and you get 15 feet the correct 
spacing. Or, take a 4-inch sal crop which under the original rule 
should be spaced 6 feet and add half the diameter again and call it 
feet and you get 8 feet which is the correct spacing. 


S. H. HOWARD, 
Conservator of Forests, 
Eastern Circle, U.P. 

Note. — After sending this letter some one told me I was a plagiarist. 
I recalled it but the editor seemed to think it might still be printed. In 
camp I have not had a chance to check with back numbers of the Indian 
Forester. If I have plagiarised anyone 1 apologise. At the same time he 
asked me to say if the spacings are average or minimum spacings and also 
how I got the rules. This is rather like asking the conjuror how he pro- 
duces the white rabbit out of the hat The spacings are average. The 
rules were found by taking the spacings on pages 119 to 122 of the U. P 
Forest Pocket Book, fourth edition, and then examining the hgures and 
finding by trial and error a simple rule to convert the diameter column to 
the spacing column. I may add that the Pocket Book spacings have been 
found in practice to work remarkably well in the field. 
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AN ELEPHANT NEVER FORGETS 

Sir, 

The following story may interest readers of your esteemed 
journal: Gulab Piary elephant of the North Kheri Forest Division 
was marched from Bellraien in the eastern corner of this Division 
to Ramnagar Division for release in the Hailey National Park. She 
commenced the journey on May 5, 1938, and reached Ramnagar on 
May 17. In the meantime it was decided to find a home for her 
close to Dehra Dun, and Gulab Piary was accordingly left at Saneh, 
near Kotdwara in the Lansdowne Division, till the arrangements 
were completed. 

On the night of September 14, 1938, villagers tending their 
crops round Bellraien disawered an elephant in their midst. Ciulab 
Piary had returned unattended all the way from Saneh to Bellraien, 
a distance of about three hundred miles or more depending on the 
route she t<K)k. This is all the more remarkable as the return jour- 
ney was done during the rains when several rivers in HckxI had to 
be crossed, notably the Sarda separating North Kheri from the rest 
of the world. She reached Bellraien even before being missed at 
Saneh. Reports show that she ran away from Saneh on August ^^9. 
1938, which gives her just about a fortnight for her return trip. 
Gulab Piary ’s stay at Bellraien w'as very short, for she w^as again 
marched to Dehra Dun where she is doubtless receiving very kind 
and generous treatment in her old age, having served this Division 
for about tw^enty years. 

R. N. BRAHMA WAR, 
Divisional Forest Officer, 
North Kheri Forest Division. 


USE OF THE TERMS REGENERATION AND 
REPRODUCTION 


Sir, 

The following letters exchanged between myself and the 
Silviculturist, Forest Research Institute, on the correct use of the 
terms Regeneration and Reproduction in forestry might be of 
interest to the readers of the Indian Forester, 
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My letter, which was the result o£ objections by certain senior 
officers to the use of the two words “loosely,” in working plans, 
reads: 

“Some misunderstanding seems to exist regarding the use of 
the terms regeneration and reproduction in forestry, at any rate in 
the Central Provinces, and I shall be grateful for yolir opinion. 

According to a note of instructions issued to working plan 
officers in this province regeneration is the process of converting an 
old forest into a young one, and therefore, it must not be used for 
young growth occurring under an overw(x>d. For such growth the 
terms reproduction or advance growth are to be used. 

I cannot trace any authority for the correct differentiation of 
reproduction and adxmice groxrth, nor for taking the two terms as 
interchangeable. 

According to the Glossary of Technical Terms (Indian Forest 
Records, Vol. II, No. i, 1936) regeneration is defined as the renewal 
of a forest crop, naturally or artificially, whereas reproduction is the 
term adopted for forest regrowth, seedlings, stool slioots or root- 
suckers, in other words it is the result of regeneration. Advance 
growth^ on the other hand, is a comparatively restricted term used 
to describe collectively the young growth that springs up sponta- 
neously in o{)€nings in the forest or under the forest cover before 
regeneration fellings are begun. 

It would thus appear that the recognised usage in the C. P. 
and the definition given in the Glossary, agree that regeneration is 
a process, which is also the dictionary meaning (xnde Concise Oxford 
Dictionary, Regenerate — bring or come into renewed existence: 
Reproduce — multiply by germination). The Glossary definition does 
not go further; according to it regeneration is grammatically always 
an abstract noun, and it would be incorrect to use it as a collective 
noun to signify young growth. 

The C. P. usage, at any rate the instructions to working plan 
officers, on the other hand, seem to be more elastic as they state : 
'the term regeneration should not be used for young growth occur- 
ring under an overivood' (the italics are mine) which suggests that 
it might be used for the young growth obtained as a result of 
remoi^al of ov^rwood, and it would thus appear that the term 
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reproduction is to be used lor young growth that conies up during 
the lifetime of the overwood. 

I quote a few examples where opinions as to the use of one 
term or the other are divided: 

(/) I’he best method of obtaining natural 

{ii) Coppice 

(Jii) Natural (or artificial) 

(/y') rhe forest contains abundant 

(xj) of semal from root -suckers. 

(lU) Should young plants pul in artificially under a maturing 
crop 

(ft) before the overw^ood is felled, and 
(h) after the final fellings 
be referred as regejieration or reproductiony' 

To this letter the Silviculturist, Forest Research Institute, Dchra 
Dun, has sent the following reply: 

“I sent your letter round to several authorities for comment and 
the unanimous opinion was that although the use of the word 
regeneration should, according to the Glossary of Technical 'Terms, 
be restricted to the act of renew^al of a forest crop, the general usage 
of this word is to apply it to wdiat would more (orrectly be called 
reproduction. For instance, in Champion’s new Manual of Indian 
Silviculture, he has used the word regeneration in the following 
contexts: 

‘Artificial regeneration is being done . . . 

‘Regeneration originally present has been destroyed . . . 

‘Abundance of regeneration along patches . . . 

‘Regenera tit)n technique, felling, etc.’ 

In fact he does nor .seem to u.se the word reproduction at all! 
Similarly Troup, in his “Silvicultural .Systems” uses the word 
regeneration in all senses, c.g., 

Page 3(). — ‘Masses of promising regeneration.' ‘An even crop 
of regeneration.* 

Page 40. — ‘Regeneration fellings.* 

It is seen, therefore, that the use of the w^ord reproduction is very 
rare and I think that, while the present definition might be allowed 
to stand, a note should be added to the definition of regeneration 
to say that by common usage this word is also often synonymous 
with reproduction,*^ 
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May we, as a result of this, expect that the purists will spare us 
from such hair-splitting distinctions, and not ‘make the task of tech- 
nicians too tiresome. Let us be content with regeneration and apply 
moral sanctions against the re-producing of reproduction, 

K. P. SAGREIYA, 

Nagpur: Silviculturist, 

. Dated ^oth January 1939. C. P, and Berar. 


XYLOCOPA* 


Sir, 

Reference the article on Xylocopa in the December issue of the 
Indian Forester (pages 735 — 737), I wish to bring to your notice 
another and cheaper control measure. 

During 1930 or so, when I was an Assistant Forest Utilisation 
Officer, Madras, 1 noticed that all the roof timbers of the scantling 
depot at Pollachi were badly riddled by this {Xylocopa tanuiscapa). 
I suggested to the Range Officer to try painting a few affected 
rafters with coal-tar, a few with cow dung, a few with kerosenre oil 
and a few with whitewash. A month later, when I went there, I 
was agreeably surprised to see that there were no further attacks 
on the rafters treated with whitewash. Of course, the holes were 
plugged tightly with small stones and plastered with cement. I 
then instructed the Range Officer to paint all the roof rafters with 
whitewash. A month later, when I went there, there was not a 
single Xylocopa anywhere in the shed. They had all migrated to 
the log depot near-by. The species aflFected were Adina cordifolia, 
Eugenia species and a few Terminalia paniculala. 

Later, when I was a District Forest Officer at Salem Central, 
Vizagapatam and Chittoor, I had this pest to contend with in some 
of the Rest House Timbers. In all cases, a coating once in six 
months of ordinary whitewash rid the building of this pest. I do 
not know if this fact is known already. I believe Xylocopa really 
resents lime — otherwise I cannot understand its decided aversion 
to whitewashed rafters. 

V. S. KUPPUSWAMI, 

Uh February 1939. D.F.O,, Kurnool. 


♦This letter was addressed to the Forest Entomologist whp ha$ for-* 
warded it for publication, 
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CULTIVATION OF BAIB (POLLINIDIUM BINATUM) 

Sir, 

I read with considerable interest, Mr. (Jiaturvedi’s article in 
November issue of the Indian Forester, on “The Cultfvation of 
Baib” — Pollinidium binatum (Retz), C. E. Hubbard — I hate to 
criticise it, as I know, from bitter experience, the mortification which 
results from producing what one considers to be a first-rate article 
only to find it criticised by the other fellow! However, truth must 
have her way, and Forest Officers are devils for upholding her, so 
here goes! 

First of all, Chaturvedi says **Baih or sabai grass occurs freely 
along steep slopes on dry, stiff soils where nothing else grows” and 
later “Thus haib thrives even on the poorest soils, and is hardy both 
to frost and drought.” These two statements convey the impression 
that haib is a xerophytic grass whereas a close study of its habitat in 
Singh bhum suggests that it is mesophilous. It does not grow every- 
where — it does not grow' on steep, smooth, stony, heavily eroded 
sloj>es w^here Arundinella setosa grows in pure or almost pure 
patches, though I have seen a mixture of both, where the dip of 
the shale rock was almost vertical, producing a crumbly surface, 
nor on heavily annually burned areas given over to Pseudo- 
pogonatherum con lor t urn » nc>r yet again on slopes both heavily 
eroded and of poor rainfall, 40 inches, the natural habitat of 
Eragrostis nardoides, 

Baib is only just beginning to spread in the Roro contour 
trenched area, Chaiba.ssa Division, 40 inches rainfall, as the result, 
it is believed, of tho.se trenches. 

In the Bamiaburu contour trenched i^rea, baib or saboi gra.ss 
appears to be on the increase where it was formerly supposed to 
flourish. In places it seems to be ousting spear grass, Heteropogon 
contortus, judging by the dead tufts of spear grass w'hich have been 
found alongside flourishing clumps of haib. In one fold in a hill, 
baib formed a complete closely growing crop whereas spear grass 
occupied the spurs, which confirms the impre.ssion that it is the 
more moisture-loving of the two. ^ 

1 have recently been selecting a series of oecological quadrats 
for iny Ranger as well as larger plots on “blank” areas for counting 
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tree regeneraiior), with a rougher count o-f the grasses, and the 
impression gathered is that when sahai is present, one may soon expect 
to find sai regeneration coming in. Sal seedlings have of course also 
been found under spear grass, but more rarely under Arundinella. 
Perhaj>s it is that Arundinella is not sufficiently tufted to hold up 
the sal seedlings from being washed down the slope, but this is a 
digression let us get hack to haih. 

^ My next criticism is on paragraph ii (/;) Fire. 1 am afraid 
Chaturvedi is out of date with his suggestion that ‘‘experience in 
Bihar indicates that it is beneficial to the growth of baih to burn 
the area in May (i»nd year) and to repeat the burning every year.’* 

The plantations were burned in Bihar because it was thought 
that it would help to keep down the weeds (though it has never been 
proved that baih is a more fire-resisting species than any other — the fai t 
that it does not flourish on some heavily Imrned areas, where Pseudo- 
pogonatherum contortum flourishes — ^suggests that there are grasses 
which can withstand burning better). Secondly there is a local belief 
that burning is good for baih. For both these reasons, the planta- 
tions were systematically burned every year. 

For the first six years the yields rose to a peak of maunds 
per acre and then fell steadily during the next three or four years 
until they reached a rather alarming figure of 19.9 maunds. 
Annual burning was tlueri stopped when the yields rose to 21.23 
maunds in 1935-36, and 23.03 maunds in 1936-37. Unfortunately, 
we cannot tell definitely whether the increase is due to stopping the 
annual burning, or to the favourable rains of 1936 and 1937. One 
acre experimental plots were laid out to see whether burning alone 
or burning plus artificial manure of phosphates and potash would 
increase the yield compared with fire protection, but all three plots 
have increased their yield as the following table shows : 


Year 

Burned and 

manured Plot 
No. 24, 1 acre. 

Burned only 
Plot No. 25, 

1 acre. 

Fire-protected 
Plot No. 26, 
i acre. 

J 93 rr 3 <» (con- 
trol) 

24 mds. 

26 mds. 17 srs. 

31 mds. 20 srs. 

1936-37 do. 

27 mds. 

30 mds. 23 srs. 

31 mds. 20 srs. 

><)37-38 do. 

30 mds. 4 srs. 

%i mds. 30 srs. 

34 mds. 
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Plate 23 



Fig. l.~ Saitba Sabai Plantation, Kolhan Division, showing healthiness of the fire protected 
plot. Cf. with photo given below, which was burned over. 



Fig. 2, — Saitba Sabai Plantation, Kolhan Division, showing effect of firing the plot. Growth 
not nearly so good as in the above photo which was fire protected. 
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The inaease in yield as mentioned above is aiiributed to years of 
good rainfall. Although the artificially manured plot shows the 
biggest increase, only a portion of it must be attributed to the influ- 
ence of the artificials, and even if tlic wdiolc of it were due to this 
cause artificials would not pay, at Rs. 9/- per acre. On the other 
hand, if annual burning is detrimental, or beneficial, it should be 
revealed in the yields of these plots .sooner or later. 

One other point; the Soil Chemist when analysing the soil samples 
to advise wdiat artificials to apply, said that the soils showed signs of 
erosion, — the /slopes are about one in four. As the siiniplles were inixtd) 
from all over the plantation, from three feet by three feet and two 
feet by two feet plots, it is not known whether only the wider spacing 
or both favoured erosu)!!. Or was it the annual burning? And did 
the erosion cause the drojj in yield (jr was it due to the exhaustion 
of the excess nitrogen stored up by the pre\ious forest crop? Two 
photographs (Tigs, i and 2) taken by me in May 1938 of plots alongside 
each other, the one of which had been burned and the other not, 
show' the growth to be decidedly in favour of the unburned plot. 
Even the fact that the unhurried plot was a naturally heavier yielding 
area (plot No. 5?()) s(arcely accounts in my opinion for the difference 
in appearance. 

To sum up, it has not yet been proved that annual burning 
is l>enelicial or detrimental to baih, but the evidence of the annual 
yields and the study of its natural habitat suggests that it may f>os- 
sibly be detrimental. Also it is scarcely true to say that it will grow 
anywhere “even on the poorest soils,” as it appears to show' mcsophilous 
charaneri.stics. 

Ranchi : 

2isf Deceviher 


W. D. M. WARREN, 

Forest Research Officer, 
Bihar. 
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ANNUAL MEETING OF THE FOREST RANGERS’ 
ASSOCIATION, BOMBAY 

The Forest Rangers' Association of Bombay held their annual 
meeting at Belgaum from 14th to 16th October 1938. The following 
arc extracts from the speech made by the Chairman of the Reception 
Committee (Mr. B. F. Britto): 

“We are now in between the Dussera and Diwali festivities which 
are times coming after the arduous labour of the rains. 
This should remind us that all times are not the same 
and that sorrow does give place to joy. There is a silver 
lining in every cloud and nobody need despair who 
amidst the constant worries and hardships attendant on 
a daily life like ours, goes on toiling patiently and 
honestly with the hope of better days to come. 

Coming to our work, we are now witnessing the completion of 
another year in the progress of our Association. During 
this period many events have cropi^ed up and have Ijeen 
handled by the Managing Committee. You are aware 
of the action taken by this body of members at Poona in 
conjunction with "the representatives of other Circles to 
form a provincial association. Matters have been placed 
before the authorities to accord official recognition to 
our Provincial Association and the reply is awaited. 
While at Poona, different representations and memorials 
were forwarded by the representatives of this Provincial 
Association and you are fully aware of their subject- 
matter. Nothing definite has been heard on any of our 
points, but we are confident that something will surely 
come out. I know that we are working out a just cause 
against great odds, but the charitable and sympathetic 
attitude of our superiors coupled with our united stand, 
will not make things difficult of accomplishment. Some 
of you might be pessimistic and may not be inclined to 
agree with me, and to them I can only say that the hardest 
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and toughest of substances tan be moulded only with 
constant, continuous and steady action. Let us not de- 
spair. We are not asking for the impossible, but we are 
crying for our living wage and it is no shame to beg 
for this specially when the same is to be got with the 
sweat of our brows. Do not think that it is useless to 
argue with the inevitable and sleep over it, for none 
can say what may happen overnight in these days of so- 
called progress and transition when everything is tried 
to be moulded under the philosophy of economy for the 
greater good of the majority. We should not lose our 
chances or deserving wages by lapse on our part, but we 
should constantly go on appealing, nay, even asserting 
our case in a constitutional manner till the desired end 
is achieved and as Mr. Jinnah would put it, 1 say to you 
that ‘our ultimate resort must be our own strength and 
power.’ I appeal to you not to sleep over, but to wake 
up and place your grievances before the authorities at 
the right time and in the right manner. Lo no man is it 
given to forecast the future or to predict as to what may 
happen to us, but one thing is sure, and that is, what- 
ever be the record of our doings a few years hence, we 
could then unreservedly declare that we lost nothing by 
our inaction, W'^c know that the proverbial wheels of 
Government machinery are slow to move and it may take 
time to achieve our object, but we should not despair. 
’Nothing great was achieved without enthusiasm,’ says 
the great writer Emerson. 

Let us not make these meetings of our Association a fetish as 
if all our happiness depends on it and as if it were the 
one and only panacea for all our ills. What we want 
to-day is a steady band of workers to keep up the past 
record and glory of our Department. Let us work with 
a will and not swerve either from the path of loyalty to 
Government or our duty to our country, and put up our 
grievancjes in a constitutional manner. ‘The past is a 
story told and the future may be writ in gold,’ is an 
oft repeated saying. In order, then, that our future may 
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be written in gold, we should forge ahead and, as an 
united and organised bmiy, we should all take up our 
stand under the banner of the Rangers’ Association, 
which has really done so much good to us. Let us, in 
response to this appeal, sincerely resolve and say, ‘we Loo 
shall do something for our country and ourselves,’ so that 
our Association may rise to triumphs yet unwon, to better 
tasks that GckI has willed. Let this Association have a 
long and useful life: may it incTease, flourish and prosper, 
is the prayer of your devoted friend and brother officer.” 

THE FORESTS OF SWEDEN 

An interesting lx)ok on “The Forests of Sweden” has recently 
been published in English by Alb. Bonniers Boktryckeri, Stockholm, 
and wTitten by M. 1 h. Streyffert, The natural conditions influenc- 
ing forest vegetation are discussed and the forest regions of the 
country are described. The history of forest policy and of forest 
utilisation is also given and silvkultural wwk is described in some 
detail. The first steam mills were l)uilt at I'unadal, near Sundsvall 
in 1849. The gradual decrease and final abolition of import duties 
on lumber entering France and England had an enormous effect on 
the timber trade. In addition to the saw milling industry the wood- 
pulp business has also flourished. The lumber and w^ood-pulp 
industries in 193(1 employed together more than 53,000 workers while 
the paper industry provided employment for 17,000. On the basis 
of available statistics it has been calculated that the forests and 
forest industries produce about one-seventh of the total national 
income in Sweden. 


REPORT ON FOREST ADMINISTRATION IN JAMMU 
AND KASHMIR, 1937 

The annual report on the Forest Administration in Jammu and 
Kashmir State for the Fasli year 1993-94 ending 30 Assuj 1994 (15th 
Octolier 1937) contains much of interest. The year was favourable 
for resin tapping but otherwise handicapped by the failure of the 
monsoon. I’he total area administered by the Forest Dc[>artineiu 
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was 10,150 square miles from which the total outturn of timber 
extracted by purchasers (exclusive of tiinlxir granted to concession ists 
or as free grants) was i,7i5,8i,iii c. ft. Purchasers similarly removed 
4,89,167 c. ft. of firewood. 'Phe stiles of kulh were 3,255 maunds, 
yielding a net revenue of Rs. 4,79,417. Resin sales produced 
Rs. 1,19,101 against which the exj>enscs were Rs. 83,965. Gross 
revenue stood at Rs. 49,09,(108 agtiinsi an expenditure of 
Rs. 12,84,948, leaving a surplus of Rs. 3(),24,()(')(). 

It ap|)ears that tlie market is not at present absorbing the full 
outturn from the State forests and restriciions arc likely to have to 
l>e continued. As part of this policy, the report records the complete 
suspension of all thinnings except in the l.olab forests. The report 
suggests that the opening of the canopy in periodic blocks under 
regeneration has been too drastic so that progress in natural regene- 
ration has been very slow and that in future revisions of working 
plans, both for kail {Finns excelsa) and deodar,, very light prepara- 
tory fellings should be prescribed wherever mature or overmature 
forests are without plentiful advance giowalu 

Of research work reported, the most interesting item is the 
completion of yield tables for Salix spp. and the commencement 
of compilation of yield tables for deodar and kail, rhe Industries 
l)e|>artiii'eiu is arranging to purchase a gas generator at the request 
of the Forest Department for use on lorries for demonstration pur- 
poses. I’he generator will allow' lorries to run on charcoal briquettes 
instead of j:)Ctrol. 

Hundreds of trees were uprooted in the Jhclum Valley division 
by a heavy snowfall while black bears are reported to liave done 
much damage to deodar and kail poles in tlie Kamraj division. 

One bridge and 72 miles of road were constructed at a cost of 
Rs. 1,176 and Rs. 8,571 res j>ec lively wiiile 2,044 miles of roads were 
repaired at a cost of Rs. 48,239. Expenditure oii repairs to buildings 
was Rs. 21,476. 

rhe report records a considerable increase in the demand for 
P, emodi and Ephedra which is attributed to the w^ars in Spain and 
China. Sir Daya Kishen Kaul extracted (>2 tons of Artemisia from 
Gurez and Astore, paying at a rate of £10 per ton provisionally 
until the seitleineiu of the rate w^hich is to be intimated by the 
High Coiiiiuissioiier fur India in London. Exports of limber to 
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Britijsh Territory stood at 66,5*9414 c. ft. compared with 1,0644,845 
during the preceding year. 

The figures for the Game Preservation Branch, which is under 
the supervision of the Chief Conservator of Foiests, arc of interest. 
The revenue for shooting licenses was Rs. 16,848 and fior fishing 
licenses Rs. 44,035 of which Rs. 5*5?, 173 were for trout licenses. 
Expenditure for staff amounted to Rs. 56,214, leaving a surplus of 
Rs. 8,541. rhe record trout for the year was one of 7^ lbs. caught 
in the Bringhi Middle waters. Fhe largest Markhor head was 51 
inches from As tore, Ibex 50 inches from Baltistan, Barasingh 41 
inches from Kishtwar, and Ovis Ammon 45^ inches from Ladakli. 


ROADSIDE AVENUES AND COMPOUNDS 

We have nothing but praise for bulletin No. 12, issued by the 
United Provinces Forest Department, compiled by Mr. M. D. 
Chaturvedi, j.f..s.. Development Officer, Forests, United Provinces. 

Thanks to this publication and that of Mr. Sagreiya, i.f.s. (a 
review of which appeared in the October number of the Indian 
Forester, 1938) we may hope that in future serious attention will 
be paid to the judicious selection of sjjecies for the improvement of 
our roads and compounds. 

The methods of the two authors are different. Mr. Sagreiya 
grows the trees and sells them at a price which probably just covers 
the cost of production. Mr. Chaturvedi, on the other hand, gives 
us a glimpse of the history of road development in India and then, 
taking us by the hand, tells us what the objects of management are 
and how to achieve them, what species to use and how to grow 
them, how to tend, and many other useful hints. 

The bulletin is embellished with many excellent and telling 
photographs. Plate 8 demonstrates very effectively what one may 
expect if trees which can be lopped for fodder are planted on the 
roadside. 

Mr. Chaturvedi very rightly lays down that the considerations 
of fruit, fodder, or timber, should not be allowed to interfere with the 
main object of roadside trees, which is the provision of shade. 

The author gives a list of trees suitable for the roadside and 
for compounds in two appendices. In a third, he enumerates certain 
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officials from whom seed can be procured. It is here that we would 
splinter a lance with Mr. Chaturvedi. The Forest Botanist can only 
help to a limited extent as he has not got the staff to make collections 
of seed. He is always willing to help but can only do so to a 
limited extent. 

Minor imperfections are that the numbers of the paragraphs in 
the “Table of Contents” do not tally with the numbers in the body 
of the bulletin. The captions of plates 12 and 13 are transposed. 
These are, however, trivialities and do not detract from the general 
excellence of Mr. Chaturvedi’s work. 

N. L. B. 


EXTRACTS 

CURRENT MONTHLY RECORD 

The foUoiving Introductioyi is extracted from the Current 
Monthly Record of Forestry Literature for January 1939 (No. 32), 
published by the Imperial Forestry Bureau, Oxford: 

“As will be evident from our new cover, the Current Monthly 
Record has now been taken over by the Imperial Forestry Bureau. 

The only change in this issue is the introduction of revised subject 
headings conforming to the International Decimal Classification 
Index Number 634.9F, recommended by the International Com- 
mittee on Forest Bibliography. The decision to adopt this system 
was taken after very careful consideration. The classification is by 
no means ideal, but after three years’ experience of it in the Docu- 
mentation Section of the Imperial Forestry Institute we believe it 
to be workable for the purposes of the Bureau; and feel that after all 
the labour that has been expended in framing the classification, and 
securing its acceptance internationally, we should do all that is 
possible to make it a success. A recent revision has removed many 
of the more serious defects of the original plan. 

In the February issue we shall introduce some other changes 
of a minor character, concerned mainly with the adoption of standard 
abbreviations for the particulars given of each paper recorded. 

Whether, and for how long, the Current Monthly Record will 
ht carried on in its present form is a matter of Bureau policy which 
p 
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must be left over for decision pending the arrival of the Deputy 
Director: the appointment to this post is unlikely to be made for 
some weeks. While, as a publication, it may not be easy reading 
to the forester in the field, we believe that it is useful to forestry 
libraries and institutions in bringing the latest literature promptly 
to their notice. As far as the Bureau is concerned, the Current 
Monthly Record represents the first stage in sifting the mass of incom* 
ing literature to determine what material is, and what is not> worth 
permanent record. During the process of its compilation it is noted 
what papers appear prima facie to be worth abstracting, and the pre* 
paration of abstracts of papers that have been recorded for inclusion in 
the Current Monthly Record will constitute the second phase of 
the work. It is probably not realised by the average forest officer 
how large is the volume of literature to be examined: the Current 
Monthly Record contains only a selection of it, and the abstract 
periodical to be published by the Bureau will not be able to deal 
with more than a selection from what appears in the Current Monthly 
Record. Moreover literature in the lesser known foreign languages 
like Russian, the examination of which has not hitherto been 
attempted, will add considerably to the total volume passing under 
scrutiny. 

The Bureau has been at work with a nucleus staff since October 
1938, and some experimental abstracting work has been done. The 
form in which abstracts will be published is another question of 
policy still to be decided, but it is probable that an abstract periodi- 
cal will issue quarterly, beginning with literature published in 1939. 

fn addition, the practice of the other bureaux of the Inter- 
national Agricultural Bureaux Organisation will no doubt be 
followed of publishing “Technical Communications," in which the 
literature bearing on a particular subject, or line. of research, will be 
reviewed. 

Further information regarding future plans will be communi- 
cated as and when they mature. Meanwhile the following quotation 
from the Annual Report of the Imperial Forestry Institute for 
1937-38 may help to a clearer idea of the status and functions of 
the Bureau: 

“The service of information, which it was contemplated from 
th^ outset that the Institute should provide, but which could qevqr 
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he properly organised for lack of adequate funds, will be supplied 
by a separate Imperial Forestry Bureau to be set up under the 
Imperial Agricultural Bureaux organisation, lliis will be indepen- 
dent of the University, but liaistm will be secured by placing the 
head of the Institute in general control of the Bureau w'ith the title 
of Director: a Deputy Director will he in executive charge. The 
function of the Bureau will be to examine the forestry literature ol 
the world and present its more important contents in assimilable 
form for the information of those engaged in the practice or study 
of forestry, and the resources of the University forest library will be 
at its disposal for this puiqyose.’* 


ADHESIVES EMPLOYED IN MANUFACTURING 
PROCESSES FOR PLYWOOD AND VENEERS 

Fhe following extract from an .irlicle in the I'nnhtn Tntdr.s 
Journal of 7th January Adhesives employed in Manufac- 

turing PrcKesses for Plywood and Veneers'’ may I>e of interest to 
readers : 

7 'he number of adhesives suitable for the manufacture of ply- 
wcxkI has increased apj>reciably in recent years, (otiseqiiently the 
user now" has a wide range of properties and working characteristics 
from which to choose. By far the most durable adhesives are the 
synthetic resin-forming materials w"hich enable manufacturers to 
turn out a superior tyf)e of plywood. Phenol (7120 resin adhesive, 
for instance, resists, it is claimed, all forms of deterioration. For 
hot pressing it requires a high temperature and a fairly length) 
cycle. Where, however, a low teinj^erature is required urea-CH20 
resin is considered to be the better adhesive to employ, and it is 
making steady pr,ogress in its use in such (onditions. When mixed 
wdth rye or w'heat Hour urea-CH^O resin is said to Ix* very economical. 

Among Pacific Coast plyw^ood mills soya bean and vegetable 
protein is largely utilised. Apart from a small quantity of casein, 
soya bean meal is employed in the manufacture of all Douglas fir 
plywood, and up to 70 per cent, of soya bean adhesive is used by 
these mills, according to Mr, Ralph Casselman, rCvSearch chemist, and 
Mr. Nils Anderson, Jr., sales engineer, writing in The Hardwood 
J^ecord, 
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Next to soya bean glue the cheapest and commonest type of 
adhesive is vegetable starch adhesive, which is suitable for produc* 
tion work, but which possesses little durability. On the other hand, 
animal glue, the base of which is tapioca or potato flour, is inclined 
to be somewhat expensive, and is chiefly adopted by mills producing, 
plywood having a high grade face veneer on which stains must not 
be seen. Scientific investigation, however, has shown that the 
durability of this class of adhesive is not very good. 

Another type of glue, casein, shows good lasting properties when 
a good formula is utilised. It is most durable when used in the cold 
press method, and is regarded as a satisfactory adhesive as it resists 
water in panelling and when used for furniture work. 

Finally there is the blood albumein glue, which is obtained from 
dried beef blood. It is said to be especially suitable for low 
temperature hot pressing, and is considered to possess more durable 
properties than all other adhesives except the resins. It can also 
be used mixed with casein and soya bean glues, and is particularly 
suitable for the production of special panels. 

All wood-bonding materials also have an affinity for water. It 
has thus become necessary to use soluble materials which bond to 
wood and then convert them to water-insoluble materials in the 
wood structure after they have been bonded. This has been done 
effectively in the new process of forming synthetic resins within 
the wood structure. A farge number of different resin-forming 
materials have been tried. Of these, phenol-formaldehyde resin 
intermediates that are soluble in water have been found to give the 
best and most permanent reduction in swelling and shrinking. The 
superiority of this combination over others seems to be due to the 
fact that these chemicals have small molecules that can readily 
penetrate the structure and that they bond better ^o the wood. 

Messrs. Alfred J. Stamm and R. M. Seborg, senior chemist and 
assistant chemist respectively of the U. S. Forest Products Laboratory, 
state that within the last few years synthetic resin glues have been 
developed that produce joints equal or greater in strength than the 
wood even under high moisture-content conditions. The glue line 
of plywood assembled with these hot-press phenol-formaldehyde or 
urea-formaldehyde glues will withstand rather .severe weathering 
conditions. The wood itself, however, is subjected to such severe 
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stresses, due to alternate swelling and shrinking of the fibres, that 
it will eventually fail. As the outer surface of the outer plies is not 
restrained like the inner surfaces, differential stresses will be set up 
across these plies and eventually will result in face checking. 
Because of these stresses, plywood is much more subject to surface 
checking than a solid board of the same size. 

It has been found that applying an anti-shrink treatment 
to veneer from which the plywood is made not only minimises 
checking under weathering conditions, but also adds other desirable 
properties. 


RECLAMATION OF THE HOSHIARPUR SIWALIKS 

The following note was prepared in December 1938 by 
F. L. Brayne, Commissioner, Rural Reconstruction, Lahore, on the 
Reclamation of the Hoshiarpur Siwaliks: 

During the latter part of the last century, unrestricted grazing 
and felling destroyed the vegetative cover of the Siwaliks — a range 
of extremely friable and unstable hills in Hoshiarpur District. This 
enabled the heavy rainfall of the locality to bring down millions of 
tons of sand in devastating floods to the plains below, resulting in 
the destruction of over 100,000 acres of extremely fertile and valu- 
able soil in an over-populated district with very small holdings. 

In 1905}, the Chos Act was passed. A rough line was drawi^ 
along the range at a short distance above the foot of the hills. Above 
this line, the hills were closed to the grazing of sheep and goats 
under Section 4. Below this, unrestricted grazing and felling 
remained. The idea was that this open area would provide exercise 
and some grazing for the village flocks. 

In nine vallages, Section 5 (complete closure) was also applied 
to the inner area in a modified form. One-third was closed to all 
grazing and the other two-thirds were divided into two halves which 
were open and shut alternate years. 

Work continued with varying intensity but reclamation did not 
keep pace with destruction until after 1934 when a special Forest 
Officer was attached to the district. He succeeded in getting the 
pepple to turn the partial application of Section 5 into the total 
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exclusion ol' all livestock, and to apply Section 5 in other villages 
where only Section 4 hitherto applied. In the plains below tha 
j)eopie were persuaded to put a certain amount oi devastated land 
under Section 38 of the Forest Act, thereby enabling the Forest 
Department to begin reclamation work. In many other places the 
people have themselves enclosed areas for trees and grass. 

What has been the result of all this? Where Section 4 only has 
been applied, considerable recovery has been made in the hills, but 
erosion continues and the run-off is still excessive and violent. This, 
combined with the enormous load of silt and water from the utterly 
degraded outer slopes — ^u^hich have had to carry the whole burden 
of the excluded flocks and herds — has made the reclamation of the 
plains land below im|X)ssible except to a very limited degree. There 
is no instance where Section 5, either in full or in a modified form, 
has yet been applied to the whole catchment area of a but 
even w^herc it has been applied to by far the greatest part, the com- 
bination of the run-off of the upper reaches with that of the outer 
unrestricted area, still makes reclamation extremely difficult and only 
partially possible. 

In sections wdiere closure has been complete such as in o»)e 
branch of Dholbaha (ho the iinprovejuent above the line of closure 
has been nothing less than miraculous. The hill-sides are clothed 
with a dense cover of grass, bushes and trees and on the ground lies 
a mat of vegetable refuse. The ravine water-w^ay has become a 
nairrow, channel flanked by wheat fields, fruit trees, bamboo clumps 
and a luxuriant vegetable growth. Above Dholbaha the wilderness 
lias, literally blossomed like the rose, and the Eden-like verdure has 
to be seen to be believed. 

All this has come about without any exjienditure whatever on 
engineering works. In fact, to one who has for years tried to improve 
thiiiigs in drier districts, the response of Nature to a little kindness 
in the Siwaliks is a constant wonder. 

Tliat Dholbaha could be repeated in every valley in the 
Siwaliks, there .is not a shadow of doubt, nor is there any doubt 
that the plains below exHild in time be completely reclaimed, 
and inside and, outside the hflls s<xne i()o,<km) acres of fertile and 
liadly wanted land could fie added to ihc Province, rhroughout 
the area, both inside and outside the hill area, there are innuiner* 
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able instances of private closures and successful reclamations of 
land both by private individuals and by the special Forest Staff. 
Land hunger is intense. The people are alive to the value of closure. 
They are intelligent, very industrious, and ready to respond to a 
good lead. They understand the technique of reclamation inside 
the hills. The amount of digging done and the height of the 
terraces built to secure a few rnarlas of land are most impressive. 
Below the hills the problem is more difficult and complicated but 
given complete closure of the hill area and the guidance of the 
Forest, Revenue and (Jo-operative staffs, there is nothing insoluble 
about it. 

Economically, this reclamation work is sound and the people 
know. it. Quite apart from land reclamation, complete closure 
brings an immediate revenue from hay and from bhabhar grass which 
is used for paper making. Even in this year of short rainfall 
thousands of inaunds of grass are being exported and large areas 
still await cutting. The stall feeding of milch cattle is well under- 
stood. No one dreams of driving valuable cattle to scrounge for a 
living on the hill-sides. The firs on the north side yield resin, the 
tapping of which has recently been organised by the Forest Staff. 

Much spade work has been done. Sound foundations have been 
laid by the Forest Department, and the relaiioiis of their staff with 
the villagers are excellent. Things are now ripe for a big forward 
move by Government and people working together. 

There are plentv of difficulties, Fhe interests of landlords and 
tenants are not always identical, one man’s laziness or obstinacy 
will hold up work for years or spoil efforts already being made by 
other people. Factions between individuals and parties or between 
villages make action impossible. Neither individual people nor 
individual villages can do this work by themselves. A cho can only 
be controlled by the combined efforts of every person and village in 
the whole area of the cho and this can only be secured by Govern- 
ment itself, and Government to achieve this must be ready to coerce 
individuals or villages when the majority of sufferers in a particular 
catchment area are ready to co-operate in bringing the cho under 
control. 
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It is the declared policy of Government to reclothe the Siwaliks 
with vegetation and to reclaim the devastated area in the chos. In 
pursuance of that policy the following things are now essential: 

1. The upper area now under Section 4 must come under 
Section 5 just as rapidly as caii be done without driving 
the people into non-co-operation. 

St. The hill area outside the closure line must similarly come 
under Section 4 followed by Section 5, as soon as the 
people will stand it and adjust themselves to the 
changes it will necessitate in their routine. 

3. The plains areas must come under Section 38 of the Forest 

Act as quickly as possible so that with professtcmal help 
they may be reclaimed by co-operative societies, partitmi^ 
or otherwise. 

4. The terracing and wathandi of all cultivated land in and 

below the hills must be vigorously encouraged and for 
this purpose, a system of land revenue remission should 
be worked out to ensure rapid, complete and permanent 
land improvement. 

5. Where slopes are too steep for terracing, cultivation should 

be forbidden as soon as the revenue remission system has 
taken eflFect and has been thoroughly understood and 
appreciated. 

6. To assist Government in obtaining public support for what- 

ever measures are necessary, surveys should be made: 

(i) showing the past and present state of affairs; 

(«‘) estimating village by village, the acreage upon which 
remissions should be allowed for terracing and 
watbandi and the amount of land revenue assessed 
on it; 

(Hi) estimating the acreage, village by village, which ill 
time can be reclaimed for cultivation both in and 
below the hills. 

7. Only one side of the Siwaliks was gazetted under the Chos 

Act in igo2. Mr. Glover has reported — and it is 
obvious to anyone looking at it from the watershed— that 
appalling and inaeasing devastation is occurring on the 
other side of the watershed of the Siwaliks and across the 
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Sahan nadi up to the watershed of the next range of hills. 
The Chos Act must be applied to the other side of the 
Siwaliks and must be amended to include the Hovshiarpur 
side of the next range of hills. 7 'here is some 50,000 to 
1,00,000 more acres of valuable land to be reclaimed here 
and a vast area of hillsides to be restored to productivity. 
This area must be tackled in exactly the same way as the 
western side of the Siwaliks. 

8. Cho reclamation must be treated as a revenue matter and 
not a forest matter. The whole revenue staff from 
Collector to Patwari must learn the technique and use 
every effort to get it applied. The forest staff is lent to 
the district to advise and teach and inspect, but the 
Collector is the steward of the Estate and, with his 
revenue staff, is responsible to get back the land lost 
by his predecessors. Junior Assistant Commissioners 
should be posted to assist the special Forest Officer, and 
in order to emphasise the revenue aspect of the work the 
advisability of giving Revenue Powers to the Forest Officer 
should be considered. 

The problem of Hoshiarpur is mutatis mutandis the problem of 
the whole of the Rawalpindi Division and of Gurgaon, Ambala and 
parts of other districts also. All experience gained and all officers 
trained in Hoshiarpur will be extremely valuable elsewhere. 


NEWSLETTER NO. 18, DECEMBER 1938 

Department of Mines and Resources, Forest Sewice, 

Forest Products Laboratories of Canada, Vancouver Laboratory. 

As indicated in our last Newsletter in May, the work of the 
Laboratory has covered an extensive field during the past year. In 
addition to the studies mentioned, several other problems have 
required attention during recent months, so that it is impossible to 
cover all of them in a brief report of this nature. Demands on the 
staff in the answering of technical enquiries have shown a continued 
increase, and we believe that this service, which is available to all 
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interested in the lumber business, has been o£ marked value in the 
utilisation and marketing of British Columbia forest products. 

A few of the problems which have received special attention and 
on which information has been assembled in recent months are 
outlined below. 

Mimeographed articles and reports issued include the following; 

“Iodine as an Indicator of vSapwood and Heartwood/* 
H, W. Eades; 

“The Kiln-drying and Storage of Western Red Cedar Shingles/' 
J. H. Jenkins; 

“All Investigation of the Effect of the Type of Case (Wood, 
Fibre and Corrugated Board) upon the Rusting of Canned 
Goods during Ocean Shipment/’ j. H. Jenkins and F. W. 
Guornsey; 

“The Effect of the Shape of the Test Specimen upon its 
Maximum Crushing Strength,” J. B. Alexander; 

“Moisture CJontent of Lumber: Its Determination and effect 
on Weight,” J. H. Jenkins (Revision); 

“Recommended Schedule for the Kiln-drying of Certain Species 
of British Columbia Lumber/’ J. H. Jenkins (Revision); 

“The Properties and Uses of Yellow Cedar,” R. S. Perry. 

In addition, a further supply of the popular bulletins issued in 
19*^0 by the Provincial Government Forest Branch, on Douglas Fir, 
Western Red Cedar and Western Hemlock, has been obtained and 
copies are available at the Laboratory. 

The seasoning of 10 large flitches of Douglas hr. Western hem- 
lock, Western red cedar and Sitka spruce, varying in section from 
8 by «o inches to 8 by 48 inches and 16 feet long, has just been 
completed. This work was carried out for the Department of Trade 
and Industry of the British Columbia Government, the best of the 
flitches being intended for exhibit at the San Francisco Exhibition 
In 1939. material was placed in a solution of common 

salt (NaCl) and kept for six weeks at a temperature of 140’’ F., and 
then piled for kiln-drying. The remaining pieces were layered with 
dry salt, which was placed on the top and bottom surfaces, and over 
I he ends of each flitch. After eight weeks, the surplus salt was 
removed and the flitches piled for kiln-drying. 
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The kiln treatment in the laboratory dry-kiln consisted ol: 28 
days drying at a temperature of 140° F. with a relative humidity of 
90%, decreasing to 80%, using mechanical cross-circulation. The 
conditioning period was 7 days at 120 F., with a humidity of 72%, 
followed by 10 days at 85° F., with a humidity of 60%. Very 
satisfactory drying was obtained. 

A special series of runs have been made with the Laboratory 
charcoal gas-producer unit, in order t(^ determine the relative 
efficiency of a gasoline stationary engine oj^erating on gasoline and 
on charcoal gas. Using gasoline, the engine developed 34 h.p. at 
2J10 r.p.m., with the standard compression ratio of 4.22 to 1. A 
high compression head with a ratio of 6.76 to 1 was used for the 
j>roducer-gas runs. Douglas fir charcoal was used and was found to 
develop only 55 to 70 per cent, of the {x)wer with gasoline. The 
tests indicate that for satisfactory performance, ^under heavy load, 
an over-powered engine should be installed when charcoal produccr- 
gas is to be used. 

In order to study the relative efficacy of certain chemicals in 
preventing sap stains and moulds in lumber, a lest pile was erected 
at a kxral mill some time ago, including Western white pine, 
Western Jiemlock and Douglas fir which had been dip}>ed in several 
different commercial sap stain preventives. I'his pile was first dis- 
mantled in July last when the extent of sap stain and mould on each 
piece was carefully noted. I’he pile was re crected in reverse order 
and finally dismantled in September and all boards were again care- 
fully examined. A re|>ori on the study is now in course of 
preparation. 

At the request of the Research (Joiniiiittee of the Association of 
Mai'ine Underwriters of British Columbia, an investigation into the 
effect of the type of case on the rusting of (anned goods during 
ocean shipment has been undertaken by the Laboratory. Due to 
lighter weight and attractive appearance, fibre board cases have, to 
a large extent, replaced the wooden box for tertain uses in the past 
two or three years, but certain marine surveyors and shippers are 
of the opinion that rusting is more extensive in (he fibre cases and 
cans are more liable to crushing than in wood. Considerable 
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information on the subject has been collected and assembled in a 
progress report which has been reprinted by the Research Committee 
of the Association of Marine Underwriters of British Columbia and 
is available upon request. 

Shear tests on a limited number of test sections of Douglas fir 
and hard maple, glued up with a new cold press liquid, synthetic 
resin glue, showed 90% wood failure in the Douglas fir and 100% 
wood failure in the maple test blocks. Glued up sections of Douglas 
fir three-ply showed no separation of the plys after immersion in 
water for 30 days, nor after exposure to dry heat at 212° F. for same 
period. Sufficient tests have not yet been made with this glue to 
express an opinion as to its merits, but from the studies made it 
appears to offer prospects for satisfactory use. 

Comparative strength tests on small, clear test sections from a 
shipment of Douglas fir from the Interior Wet Belt have recently 
been completed and results are being summarised. Similar tests on a 
shipment of Douglas fir from Cowichan Lake are in progress. When 
completed the results of tests from the various shipments will be 
analysed to determine any possible effect on the properties of the 
wood attributable to area and the extent to Which density may serve 
as a measure of the comparative properties. 

The study of the holding power of nails in various commercial 
species of British Columbia timber has been continued and has made 
available a great deal of information on the use of different sizes of 
nails of varying types with Douglas fir. Western hemlock, red cedar, 
yellow cedar and true fir. 

Tests are nearing completion on pink or purple stained Douglas 
fir to. determine what effect this streaky heart has upon the normal 
strength of the wood and whether it represents a condition in the 
wood whereby it is more subject to decay than unstained material. 
Analysis of a great many tests is under way; and it is expected that 
a report covering the study will be available in the near future. 

Several interesting tests were recently carried out on some Douglas 
fir flush doors. The load in diagonal compression carried by these 
doors was, in every case, much greater than the load on similar 
dowel or mortise and tenon doors. 
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Many problems of a minor nature have also been dealt with 
in an efFort to improve the handling and use of British Columbia 
woods. Some of the more interesting of these investigations include: 

The cause of cupping in red cedar bevel siding; the cause of 
honeycombing and internal checking; methods for improving the 
drying of Western hemlock; the cause of variations in the size of 
Western hemlock; drying of thick Western white pine; conditioning 
yellow cedar Venetian blind stock; drying flooring blocks; heartwood 
colorations in Western red cedar, etc. 

Sample material of British Columbia woods considered suitable 
for the manufacture of butter boxes has been sent to our Ottawa 
laboratories where tests are in progress, in co-operation with the 
Dairy Division of the Department of Agriculture, to determine the 
relative tendency to tainting of butter packed in these boxes. 
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The following iaformntion is taken from the aoeounts relating to the Seaborne Trade and 
Navigation of British India fat January 1989 1 

IMPORTS 

MONTH OF JANUABY 


ARTICLES 

QuAtriiTY (Cubic Tons) 

Value (Rupees) 


1936 

1937 

1938 

1936 

1937 

1938 

Wood akd Timbibr 
T eakwoodr— 

Siam 

40 

189 

43 

3,466 

24,761 

5,420 

French Indo-China 


1(H) 

144 


13,761 

14,914 

Burma 


13,403 

10,128 


17,64,841 

12,94,231 

Java 

8r»2 

761 

481 

35.524 

99,859 

54,909 

Other countries 


25 

16 


3,232 

2,609 

Total 

302 

14,478 

10,812 

38,990 

19,06,434 

13,72,0^3 

Other than Teak- 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

404 

1,563 

*’ 31 
12 

1,893 

1,002 

*’ 76 

1,348 

758 

* 42 

5 

24,862 

90,547 

42,940 

465 

8,738 

1,44,837 

57,722 

3,86,611 

1,140 

247 

85,832 

^3,829 

2,23,543 

635 

2,533 

Total value 



Hi 

1,67,552 

5,90,557 

3,56,372 

Total value of Wood 
and Timber 



■ 

2,06,542 

24,97,011 

17,28,456 

Manufactures of Wood 
and Timber- 
Furniture and Cabinet- 
ware 

Sleepers of wood . . 
Plywood 

Other manufactures of 
wood (value) 

385 

No 

21 

648 

data 

46 

605 

No 

90,119 

1,41,596 

data 

1,336 

1,47,709 

2,43,379 

6,190 

1,12,768 

1,42,669 

Total value of Manu- 
factures of Wood 
and Timber other 
than Furniture and 
Oabinstware 




2,31,716 

3,62,424 

2,60,617 

Other Products of Wood 
and Timber—- 
Wood pulp (cwt.) .. 

33»164 

9,102 

28,001 

2,14,622 

91,737 

2,71,036 
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EXPORTS 


MONTH OF JANt'AKY 


articles 

quantity (Cubic Tons) | 

Value (Rupees) 


1936 

1937 

1938 

1936 

1937 

1938 

Wood and Timber 
Teakwood— 

To United Kingdom 

3,904 


10 

8,30,405 


1,250 

„ Germany 

748 



1 50,797 



„ Iraq 

18 

13 

8 

2,136 

880 

1,660 

„ Ceylon 

87 

3 


10,107 

120 

36 

„ Union of South 
Africa 

449 

1 


80,508 



„ Portuguese East 
Africa 

184 



31,942 



„ United States of 
America 

r>r» 



16,559 



„ Other countries 

253 

115 

25 

53^932 

2*9,509 

6,980 

Total 

5,698 

131 

43 

11,76,386 

30,509 

9,926 

Teak keys (tons) . . 

485 



66,970 



Hardwoods other than 
teak 

no 

i 

2 

11,048 1 


350 

Unspecified (value) 




93,844 

7*0.855 

18,488 

Firewood 

6 

51 


80 

700 


Total value . . 




1,71,942 

71,555 

18,838 

Sandalwood— 

To United Kingdom 


3 

o 


3,350 

2.i'C0 

„ Japan 

5 

11 

o 

5.000 

13,070 

2,250 

„ United States of 
America 


103 

7 


1.11,775 

3,900 

„ Other countries 

’ 14 

27 

22 

15,265 

27,192 

20,945 

Total 

19 

144 

33 

20.265 

1,55,387 

29,295 

Total value of W ood 
and Timber 

. . 






Manufa otures of Wood 
and Timber other 
than Furniture and 
Oabinetware (value) 




12,035 

28,093. 

57,283 

Other Products of 
Wood and Timber 


No 

data 

No 

data 
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FORESTRY BEYOND THE INDUS 

By H. L. Wright, i.f.s. 

I.~GENERAL 

During the last two years — 1937 and 1938 — was particularly 
fortunate in my touring. Not only was I able to see most of the 
important forests in the tribal territory of the North-West Frontier 
Province, but also had the opportunity of visiting Gilgit and of 
seeing forests that had not previously been inspected by any forest 
officer from India. This visit, which was made during two months* 
deputation to the Department of External Affairs, was particularly 
lucky as it enabled me to round off my experience of the Western 
Himalaya and Hindu Kush and to obtain a brief acquaintance with 
part of the Karakoram and so to complete my knowledge of the 
forests beyond the Indus. 

Forestry on the frontier side of the Indus river is still in its 
infancy for, previous to 1931, the Forest Department in the North- 
West Frontier Province functioned only in the cis-Indus district of 
Hazara. But, in 19^7, a special Conservator, Parnell, was appointed 
in the Province to inspect and report on the forests of the trans- 
Indus districts and agencies and, as a result of his labours, the 
Province was, four years later, formed into a circle of conservancy, 
and a new division created to deal with forest activities beyond 
the Indus. 

This Division, Peshawar, must be one of the most extensive 
forest divisions in India, for it stretches from the Hindu Kush in 
the north almost to the borders of the Sind Desert in the south. 
But it contains very little Government-owned forest: only a scrub 
reserve of about twenty square miles in the Peshawar District; the 
Cherat Cantonment Forest, which is managed for the Defence 
Department; about ten square miles of unclassed “Rakh'* on the 
banks of the Indus in the Dera Ismail Khan District, and some 
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hundred and twenty miles of canahbank shisham avenues, along the 
Lower Swat Canal, which are managed under a sanctioned working 
plan for the Public Works Department. The chief . importance of 
this Division, however, lies across the border, where it is responsible 
for whatever forestry is possible in the trans-Frontier Agencies. 

And here it may be as well to explain how it is that any forest 
control can be exercised outside the settled districts. To begin with, 
it must be realised that, aaross the Indus, the plains are generally in 
British India, while the hills beyond lie in tril>a] territory. Tucked 
away in these hills are considerable areas of valuable forest, cover- 
ing the catchment areas of the rivers which feed the provincial canals. 
-The preservation of these forests is thus a matter of national 
importance, for disforestation in these hills would inevitably react 
on the water-supply, with disastrous results to cultivation in the 
plains of- British India. 

Before the advent of the Forest Department uncontrolled fell- 
ings had been taking ydace for years in many of the tribal highlands, 
particularly in the side valleys of the Indus and in Dir and Swat 
States, and one of the first activities of the Department, after extend- 
ing beyond the Indus, was to assume control of the main rivers and 
to introduce rules to regulate the Boating of timber. At the same 
time, an import duty was imposed oh all timber enleiing British 
India from tribal territory, the duty being pitched high enough — 
four annas a cubic foot c«i logs and eight annas a cubic foot on 
scantlings — to make a big hole in the profits from this industry. 

The object of the duty was not, however, to kill this trans- 
Frontier timber trade, but to bring it under control, and forest 
owners were assured that, if they allowed their f<H*ests to be brought 
under management, the duty on the timber exported from their 
estates would be merely nominal, just sufficient in fact to reimburse 
Government any expense that had been incurred on the owner’s 
behalf. The Wali of Swat was the first of the trans-Frontier rulers 
to accept this offer and to place his forests under the technical con* 
trol of the Forest Department, an action which he can have had 
no cause to regret as his forest estate is now managed unddr a 
regular working plan and produces a substantial annual income 
without depreciating its capital value. Chitral State, too — although 
not yet aspiring to a working plan — employs a forest officer to marh 
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the trees and lo supervise the purchasers’ operations, but the Nawab 
of Dir, the third of the States in the Malakand Agency, has remained 
adamant, and has steadfastly refused either to have his forests inspect- 
ed or to permit any form of control. As a result, his estate remains 
unworked. 

In the Indus Valley, the valuable Kohistan deodar forests are 
owned by village republics, over whom hut a nebulous political con- 
trol is exercised, and so far it has not been possible to arrange for 
anyone to inspect these forests, but here the heavy duty is slowly 
taking effect and imports from this territory are steadily falling off. 
Lower down the Indus Valley, in the tribal territory bordering the 
Hazara District, the Khan of Hillan recently asked for his forests 
to be insj^ected. A Forest Ranger was sent to report on the forests 
and, as a result of this inspection, j>ermission has been given for the 
sale of trees for export, the markings and the supervision of the 
purchasers’ work being carried out by the Forest Department. Thus, 
little by little, control over the more important forest areas is being 
extended. 

Further west, in the Kurram Agency, about five square miles of 
deodar forest, lying along the boundary with Afghanistan, have been 
brought under direct control and are managed under a working plan 
on behalf of the local |jeoplc, but in Waziristan, where serious dis- 
forestation took place in the early days of the occupation to supply 
the garrison with firewoo<l, all attempts to introduce forest conser- 
vancy have met with failure, although disforestation has been check- 
ed by insisting on the troops using oil instead of firewood for cook- 
ing. But even here the Forest Department is not inactive. A Forest 
Rangier is stationed at Razmak, and manages a large nursery in which 
fiuit trees and other plants are grown for distribution to the tribes- 
men. Even during the disturbances of the last two years, from ten 
to fifteen thousand plants were given away each year, and it is per- 
haps a mark of appreciation of what the Department is doing that 
no attempt was made to damage either the nursery or the pipe line 
leading to it, although both are well away from the protection of the 
camp. 

In the settled districts, there is little that can be done. As 
Parnell pointed out in the report written at the end of his visit, 
forest conservancy arrived fifty years too late. All the State ‘'Rakhs” 
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have been inspected and reported on, but most of them are in sudi 
a state of degradation owing to excessive grazing and illicit fellings 
that there is little hope of ever bringing them back to a state of 
productivity. There are, however, a few small areas which are 
worth preserving, and these are gradually being reserved under the 
Indian Forest Act. The best of these, Khawara in the Peshawar Dis- 
trict, was reserved in 1933, and has, as the result of protection, shown 
enormous improvement. So, too, has the Cherat Cantonment Forest, 
the management of which was taken over at the same time. Here 
the olive trees have put on remarkable growth since lopping and 
felling have been stopped and now have the appearance of trees 
rather than of stunted bushes; soil conditions have improved and 
grass now grows where before there was none; the station water- 
supply has increased and after many years water has again appeared 
in the swimming pool. Thus, even in an arid and desolate tract like 
the Frontier Province, forestry can, if applied in time, add to the 
amenities of life and save the countiy' from complete destruction. 

(To be continued.) 


CURRENT PROBLEMS IN EROSION CONTROL 

By R. Maclagan Gorrie, d.sc, 

Punjab Forest Conference, February 1939. 

In the following notes on local experience in erosion control in 
one district, I hope to be able to interest forest workers throughout 
the Punjab and the Frontier Province. As in warfare, so in the use 
of the soil, no general advance can be made unless and until a salient 
has been made at some particular point and a footing obtained at 
this place in the enemy's line. 1 regard Hoshiarpur District as the 
"Cambrai Salient" of our war against soil waste, because there we 
are dealing at close quarters with many different aspects of the prob- 
lem, and whatever succeeds there can . later be employed on the 
wider front of the foothills as a whole, 

A striking change in the point of view of our civil administra- 
tion has occurred within the last few years. The Forest Department 
was previously^ regarded as a police force for the protection of the 
very’ small area of reserved forests (six per cent and three per cent 
of the land area of the Punjab and Frontier respectively). Now, 
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In the Karakoram, north of Gilgit — a little spruce and scattered juniper. Rakaposhi, in the 



Head of Lahvan village lands, showing effect of 2 years of closure on land previously 

eroding bard. 
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however* our administrators are beginning to appreciate that they 
possess in the forest department a body of scientifically trained men 
wlio can contribute effectively to the better management of the 
country as a whole, whether in hills or plains, whether owned pri- 
vately or in common holding, whether under farm crops, grazing 
grounds, forests or uncultivated waste. As opposed to the agricul- 
tural experts for crop diseases, seed improvement, fruit culture, etc., 
with their very specialised knowledge of one branch of land use, the 
forest officer can contribute a valuable knowledge of plant behaviour 
and the processes of degradation as produced by the action of man 
and his animals upon the natural plant cover. The value of this 
outlook in connection with the provincial soil erosion and water 
supply problems is only now being appreciated and put to practical 
use by the civil administration. In the areas where forest reserves 
exist, the old “policeman’* attitude with its bitterness and suspicion 
still persists, rendering any constructive advance in .land management 
exceedingly difficult to introduce. It is in areas such as the Katar- 
dhar of Hoshiarpur where the villagers own the hill lands and have 
only themselves to blame for tlie destruction of the protective forest 
mantle, that a constructive policy of planned land use stands a better 
chance of success because the villager there is prepared to accept 
the forest officer as a friend and not as an enemy. 

Working of the Chos Act , — The Punjab Land Preservation or 
Chos Act of 1900 was framed to provide for the better preservation 
and protection of parts of the Punjab “situated within or adjacent 
to the Siwalik mountain range,” but was in the first instance applied 
only to the outward slope of the Katardhar, as the main Siwalik 
ridge is called in Hoshiarpur and Ambala. Unfortunately in 
Hoshiarpur the lower boundary of this notified area was demarcated 
by a line which runs not along the foot of the hills but some distance 
back from the plains. This was a serious mistake as it has exag- 
gerated the grazing damage which is inevitably greater along the 
foot of the hills, and the goats and other livestock evicted from the 
closures above have concentrated in this lower fringe with the most 
disastrous consequences. Even where closures above have materially 
reduced the burden of sand brought from the upper hills by the 
torrent, the amount of sand carried down from this eroding lower 
fringe will cpntinue to damage plains property and render the stream 
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regime unsteady and dangerous, thus greatly reducing the value of 
some very fine constructive reclamation work which has already 
been done in the cho !)eds where these are still hemmed in by the 
hills. 

On the outward or western slope of the Katardhar nine villages 
were forced to close part of their catchments aggregating 8,500 acres 
to all grazing in 1905, but the rest of the notified area was merely 
closed to goats and camels and left open to other livestock. The 
improvement in cover thus effected throughout the westefrn slope, 
together with subsequent more effective closures resulting from 
Messrs. Allahyar Khan and Hamilton's propaganda and from the 
partition of shanilat to form private hayficlds, are, together, respon- 
sible for a gradual improvement in run-off. On the outer slopes 
the closures now amount to ^^^,500 acres under Section 5, about 
as much again under private haggal or hayfield closures, fi.ooq 
acres of beta land closed below the hills, beside over 90,000 acres 
closed to goats under Section 4 by the original Act. It has been 
stated in previous papers that the destructiveness of the chof: reached 
a climax in the 1890's but it has not l>een sufficiently emphasised that 
the improvement since then is due to these protective measures. 

On the inner or eastern slope and the Sohan valley beyond, the 
Chos Act was not applied in 1902, as it was then considered to be 
sqfficiently well forested. Since then, however, the pace of destruc- 
tion has increased until to-day many of the Sohan Dun villages are 
being disforested as completely and as disastrously as were the outer 
slopes 50 years ago, when 300 boat loads of fuel a day were being 
shipped across the Sutlej for the c-anal and railway development. 
Mr. Hamilton’s propaganda work of the last few years has, however, 
borne good fruit and the more intelligent villagers are now clamour* 
ing for government action in enforcing the closures they have asked 
for. Unfortunately, the gazetting of a notification under the Act 
takes much time. Maps of all the kUaara numbers of fields have 
first to be prepared and it is only recently that any special staff of 
patwaris has been provided for this work. When the maps have been 
checked by the revenue department the papers have to go through 
the offices of the legal remembrancer and the financial commissioner. 
There has thus been a lag in some cases of over s years between the 
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A fully reclaimed cho bed belonging to Nari village. Hay fields on the slopes above 
have reduced the torrent so that flat lands along the river-side have been turned from a 
waste of sand into fertile fields, protected from being washed away by dense hedges. 



Indian I'orester, Vol. LXV 


Plate 30 



The head of Lambawala branch of Maili Cho, suffering from severe gullying due to 
constant heavy grazing of outside cattle from Dumsua admitted on payment by Maili 

landlords. 
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receipt of the application for closure sig^ned by the necessary two- 
thirds majority of the landlords and the issue of the gazette. In the 
interval all the dissentient voices in the village, including the 
inevitable opposite party of landlords, and the tenants as a whole, 
have seizetl upon this opportunity to work up a stronger opposition, 
and to get what they can in the way of quick returns before closure 
is applied. Particularly in the villages where the Rajput landlords 
have failed to control their Gujar tenants, the Gujars from their hilb 
top abaft is have completely destroyed large areas of forest. By felling 
and uprooting the scrub jungle they make a revenue of possibly Rs. 4 
per acre, then they sow the un terraced land with gram and get one 
good crop of it, yielding at the most Rs. 2 per acre. By next harvest 
season sheet erosion has removed most of the top-soil and the area is 
not worth sowing, but, unfortunately, it does not then revert to 
jungle but remains open to grazing until it becomes a scree of loose 
stones. 

We are trying to have Section 3 of the (Jhos Act applied as a 
general measure to the whole of the inner face of the Katardhar, as 
this would give us effective control throughout the area. The piece- 
meal closure of certain villages following a two-thirds majority appli- 
cation has up to date (December 1938) given us complete closure to 
grazing over 4,600 acres and eviction of goats from 13,500 acres in 
the Sohan Dun, while a further 20,100 acres of chil forest is under 
control as far as the tapping of resin is concerned. There still 
remains practically the whole of the 450,000 acres of Una tehsil in 
the catchment of the North and South Sohan Rivers in which some 
form of run-off control or cho reclamation is badly needed before we 
can make any serious contribution to the canal engineers' problem 
of winter water shortage in the Beas and the Sutlej. I have cal- 
culated that the two Sohan Nadis contribute about five million tons 
of sand a year to the Sutlej river system. 

Choice of Chos Act or Forest Act and Voluntary versus Compul 
sory Closures . — In arranging voluntary closures as a means of reclaim- 
ing denuded slopes or torrent beds we have the choice of Section 5 
of the Chos Act or Section 38 of the Indian Forest Act, the chief 
difference being that the Chos Act is permanent while the Forest 
Act C»n be for a specified period of years. The latter appeals to the 



258 


INDIAN FOJRSSTKR 


IUay 

landlord as being a less complete surrender of his ownership. Actual- 
ly in neither case is ownership given up because the area is only 
handed over to Government control as regards management of the 
estate, the rights and revenue being secured to the owners. In the 
hilly tracts of the Siwaliks the Chos Act is preferable to the Forest 
Act, because eviction of goals is ensured. In the bela lands below the 
hills where cho reclamation work is now rendered possible by torrent 
control upstream, either Act can be employed because the Chos Act 
has not so far been applied to these lands as a general measure. 

Under its preamble the Chos Act is applied to the Siwaliks only, 
so that it can be applied to the main Himalayan foothills or other 
sloping lands in the province only by a specific extension of the act. 
Where this cannot be made, the only alternative method of closure 
is through Section 38 of the Indian Forest Act In either case a 
two-thirds majority of the owners must be obtained in order to apply 
voluntary closure. In reviewing the work to date in Hoshiarpur, 
it is clear that the four years devoted to intensive propaganda since 
1934 have been a very sound investment from the government point 
of view, because even where the amount of voluntary closure has been 
disappointing, the community is now so impressed with the need 
for conservation that it is prepared to accept with a good grace 
whatever compulsory measure government decides to bring in, 
whereas four years ago any attempt at compulsmry closures would 
have met with very violent opposition. 

The need for educating the zamindar to understand his own 
obligations has not been appreciated in the past, and the failure of 
the Rawalpindi guzara forest management can be blamed very 
largely upon this omission. One should not give a scho<^boy a 
motor-cycle to ride before he has been uiight that petrol is a 
dangerous explosive. 

A serious objection to the application of compulsory closure 
under either of the Acts is that it renders government liable to pay 
compensation for the eviction of humans or livestock. In the early 
closures in the Katardhar a ridiculously high figure was paid, namely, 
Rs. 4 per head of goats which were merely moved from one side of 
the watershed to the Other or into adjmning level lands to continue 
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All enter|)rising ex-soldier. Jamadar Diala Ram of Nari, has made a garden out of a 
de.sert by saving land from the bed of Chohal Clio and planting it with bananas and 
bamboos. He says this would have been impossible a few years ago and is only possible 
now because the force of the torrent has been lessened by protection upstream, 
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the work of destruction near-by. Unfortunately, the assessment of 
such compensation as governed by the Land Acquisition Act is liable 
to be very high, particularly when small tracts arc thus taken up in 
piecemeal sections and the same animals or their progeny have to 
be evicted repeatedly as the area under the Act is extended. 

From the zamindar’s point of view, compulsor)' closure and the 
acceptance of compensation is a thoroughly bad bargain compared 
with voluntary closure. Under voluntary closure, his rights arc 
fully assured and he quickly makes up more revenue from cut grass 
than he loses in grazing value. Under compulsory closure, on the 
other hand, the acceptance of compensation debars him from the 
exercise of rights or the realisation of revenue from the land for 
whatever period the closure is to be enforced. 

Cho Reclamation as one of Co-operative Societies* Activities . — 
The Punjab Erosion Conference of 1936 passed a recommendation 
for the appointment of co-operative societies* special staff to organise 
cho reclamation, but it was not until November 1938 that appoint- 
ments were made of an inspector and six sub-inspectors to Hoshiarpur 
and an inspector and four sub-inspectors to Ambala. These men 
have been given a week’s teaching in cho reclamation work and 
have been posted to various parts of these districts to carry out 
propaganda and start societies wherever they can. Hoshiarpur is 
already about the best district for co-operative credit banks and 
other forms of co-operative work so that within the framework of 
their own department these men should be able to get a lot of valu- 
able help from the influential members of existing societies and 
unions. 

Previous attempts to organise societies for cho leclamation have 
not been a great success, largely because the societies were used as 
a fence with which to avoid closure under the Chos Act and keep 
away the Katardhar forest staff. For instance, Maili village possesses 
the third largest holding of hill land of all the west-slope villages — 
4,150 acres beside an additional 1,100 acres of uncultivated land 
outside the Katardhar line. In virtue of this it sliould have been 
amongst the first to appreciate the value of efficient closure as 
guaranteed by Section 5, but instead the society has clung to the 
exercise of its own authority without any backing from the Chos Act 
with the result that its reventie from grass sales per acre of holding 
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is very poor indeed, and the catchment area as a whole is in a lament* 
ably bad condition as compared with the adjoining Section 5 closures 
in Bachhoi and Lalwan. There is, however, a good future for cho 
reclamation societies if they can be persuaded to accept the guidance 
of their co-operative societies’ officers as regards the book-keeping and 
co-operative side of their work and of the forest staff in the technical 
side of cho reclamation. Jbovided redauiaiion starts at the top with 
efficient closures and is followed downstream with a series of small 
check-dams in suitalde places to break the force of the torrent in 
each considerable branch nala, a large area in each cho bed can be 
reclaimed for cultivation and the narrow parts can be made pro- 
ductive with bamboos, //flrar trees, santra oranges and other fruit 
and timber. The banks of the reclaimed fields can also be made 
very productive by planting revenue producing species as soon as 
the pioneer hedges of 7iara reed (Arundo donax) and hanha bush, 
(Vitex negundo) are doing their work of embanking the flood channel. 
Much of this work can be done far cheaper on a community basis 
of labour contributions than it would in any other way, and the 
profits accruing should therefore be correspondingly bettei. 

Once the stream within the hills has been brought under contix>l, 
the outlying beta lands, now a sandy waste, can be made fully pro- 
ductive with crops of kharkana grass {Saccharum inunja) and shisham 
trees and when the stream has been confined to a more permanent 
bed by a course of stream-training work, much of the reclaimed land 
can be brought back into cultivation. This has, of course, been 
frequently done already in the past, but the un co-ordinated efforts 
of individuals have been beaten by the greed wdiich allows the 
felling of the protection belt of dense vegetation, which must remain 
always necessary if the stream is to be confined to a permanent 
channel. Co-ordination of effort is essential if sudi attempts are to 
be permanent, and some form of official supervision is needed to 
secure this. The ideal organisation is of co-operative societies which 
can depend upon the support of revenue officials and the technical 
advice of the forest officer as well as their own officers’ supervision. 

The Role of Afforestatio^i in Cho Reclamation Work. — ^Although 
the main object of the Hoshiarpur closures has been to obtain grass 
where previously no grass was allowed to grow, we should not lose 
sight of the fact that, trees and bushes are definitely superior to grass 
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ill controlling torrential run-off. Recent data from American 
measurements such as those of H. G. Meginnis at Holly Springs, 
Misisissippi,. for sandy foothill country with a climate not unlike 
Hoshiarpur, show" the enormous increase in absorption in quite 
young tree plantations of Hohinin. Tlic actual accumulation of a 
humus layer showing colour variation in its soil profile is appar> 
ently not an essential feature; tree crojis increase the porosity by 
rebuilding the lost “crumb structure” of the soil long before any 
alteration in profile colours is evident. 

1 he Siwalik hills in Hoshiarpur district alone occupy something 
like 1,000 square miles and the sloping lands north of the Sohan 
another 300 st^uare miles, much of which is now devoid of tree 
growth altogether. The cost of replacing the tree crop over such 
large areas is prohibitive and we are forced to wait for many years 
while nature carries out the w"ork in her ow'ii leisurely and haphaz- 
ard fashion. In the small areas where irce sowings have been made, 
the deficient monsoons of 1937-38 have played havoc with the earlier 
sowings and casualties have been heavy even amongst five and six- 
)ear old plants established on bare slopes. Of the many species 
tried even the local kikar (Acocia arabica) and beri {Zizyphm jujuba) 
and the exotic mesquite (Prosopis jalijiorn) all previously passed as 
hanly, have disappointed under this year's severe test and we kft 
with only two really reliable species, namely phulai (Acacia inodesta) 
and khair (Acacia catechu). Wherever tree sowings are justified at 
all, I consider it is essential to spend a little extra in making contour 
trenches instead of patch sowings on the slope. The extra moisture 
caught and stored underground by carefully levelled contour trenches 
is of enormous value in giving the young trees a good start. 

Individual villagers make a very good revenue from their clumps 
of nal and muggar bamboos (Barnbusa uulans and arundhiacea), and 
these together with the hainj (Deudrocatamns st rictus) should be 
planted much more commonly along the cho beds within the hills. 
They fulfil ideally the double role of giving a reasonably quick cash 
return together with a grand contribution as an effective barrier 
against torrent action. A single clump of bainj can block a small 
gully so effectively that a level terrace of silt is formed behind its 
own roou. 
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The use of shisham as a means of reconditioning sandy land in 
the beias below the hills has not been fully appreciated. Much of 
the bela lands formerly very fertile have been buried by torrent action 
under a deep mantle of sand. This can be made fit for field 
crops after shisham and kana grass have been growing on it for ao 
years, but after a few years of field crops the sand again becomes 
impoverished through lack of proper; manuring. It would be in 
the villagers’ best interests if we could persuade them to adopt a 
rotation of forest and field crops in which ao years of shisham and 
Aana grass alternates with la or 15 years of field crop. 

Technique of Cho Training inside the Hills, — Experimehul 
work during the last few years on the training of sandy torrents 
tends to confirm the opinion that expensive bunds should be avoided. 
Instead we prefer to use hedges of nara and banha plants aligned 
in the cho bed so as to deflect the main force of the torrent gradually 
into the desired direction and away from strategic points where it 
threatens valuable land. A better run-off regime upstream means 
that the tori^ent is year by year bringing down less sand and the 
peak of the flood is also becoming gradually less. The waste lands 
below can best be tackled for constructive planning and reclamation 
when plant recovery has begun, and it is in fact perfectly useless 
attempting it under any other circumstances, because the vagaries 
of a cho with an increasmg load of sand and greater flood peaks 
are quite impossible to control effectively and permanently. 

The role of the nara-banha hedge is to comb out the floods 
which flow over it, slowing up the water so that it drops its load 
of sand and silt. This helps gradually to raise the level of the ground 
around the hedge and it is astonishing what a lot of sand can be 
trapped by a parallel series of hedges set at an obtuse angle of say 
165 degrees to the direction of flow. The nara roots and banha 
branches are buried fairly deeply in trenches about February and with 
any luck a large percentage will have struck root before the monsoon 
floods occur in July, and the hedge is thus immediately effective as a 
comb. In the more arid climate of Gujrat and Jhelum it is doubt- 
ful if a sufficient percentage of sprouting can be obtain^ to 
justify spring planting, so that monsoon planting of hedges is prob- 
ably safer* 
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The roping operation. A “mahout” can be seen tying a rope round the neck of a 
wild elephant held .secure between two “kumki?.” 
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Plate 33 



Escorted by four stout “kumkis,” the wild elephant is led away from the stockade. 
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It is often difticult to avoid being committed to the building of ex- 
pensive bunds where a town or village is suffering damage and asks 
specially for help. It is also a fact that the building of a spectacular 
piece of work like a bund appeals much more strongly to the 
layman than does the slower but more effective nara-banha hedges. 
Only where the upper catchment area is in a foreign state and thus 
beyond practical control are exjjensive bunds justified and even 
here they are liable to cause disappointment as has occurred in 
Gujrat District. The best example in Hoshiarpur is that of Bachoi 
Cho where 90 per cent, of the catchment area has been closed to 
grazing under agreement in the last two years. The improvement 
in run-off regime is already considerable but even so the construc- 
tion of a bund to guide the cho in the flat bela land has proved an 
expensive business, and its constant repair forms a financial 
burden which either Government or the community must face. 

Grass Marketing . — On the outer slopes of the Katardhar wc 
have f>een fortunate in having an almost inexhaustible market for 
cut grass in the adjoining plains, so that every headload of fodder 
grass can be readily sold at a profit, and contractors are ready to 
take up the cutting and removal of bhabar grass for the Jagadhri; 
Paper Mills. The present shortage of fodder in the South-East 
Punjab has also kept up the prices and although little or no Siwalik 
grass has reached Hissar, very large quantities have gone out this 
season to Patiala State and other areas beyond Jullundur. 

In order to secure large closures in the less accessible foothills 
such as the Sohan Dun and the Kangra Valley, it is essential that 
the outside marketing of grass be developed. The popularity of 
closures when grazing gprounds are turned into hayfields, and grass 
cutting and stall-feeding are substituted for grazing, is soon exhausted 
if the villager has only his own needs to meet. We require to have 
some system of marketing built up so that there is a steady demand 
for fodder grass from year to year not subject to the occurrence of 
famine conditions in some other part of the province, but such that 
the foothills villager can be sure of a reasonable profit on his sur- 
plus hay. Just how this is to be arranged, I do not propose to 
outline in this paper; but I wish to bring to the notice of the Depart- 
ment and of Government that the co-operation of the agricultural 
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marketing expert is required if we are to find a sound solution to 
this problem. Unless it is solved we shall very soon exhaust the 
possibility of voluntary grazing closures in the less accessible foot- 
hill areas, because the villager is not going to foregp his grazing unless 
he can make a profit on his cut hay. 

Need for more trained staff. — ^With the extension of forest work 
into these new lines entailing closer co-operation with the villager, 
and fhresh responsibilities for the Depiirtment in its new soil con- 
servation programme, it is essential to get more of our staff of all 
ranks trained in this type of work. In fact the soil conservation 
programme is so essentially a departmental obligation that we can- 
not afford to have specialists in erosion control. Every forest officer, 
ranger and forester ought to have sufficient knowledge and experience 
of erosion control and village grassland management to be able to 
take over such duties. If substitute officers are not recruited and 
trained now, the experience gained by a few of the post-war officers 
will be lost when they leave the service. 

Nomenclature of soil erosion control. — In spite of our natural 
prejudice against the use of Americanisms, I recommend to your 
notice the term “soil conservation’* which they have adopted instead 
of “counter-erosion. “ It is a more constructive and more compre- 
hensive term which effectively covers all the activities visualised by 
our new erosion circle. Particularly I wish to protest against the 
use of that awful hybrid “anti-erosion,” which is half Greek and 
half Latin. To do the Americans justice they never perpetrated 
this enormity, which has unfortunately become current amongst 
Punjab forest officers. 


CAPTURE OF WILD ELEPHANTS 

Recent Kheddah Operations in Mysore State. 

By N. N. 

In honour of the recent visit of His Excellency the Viceroy, the 
Mysore State had arranged for a Kheddah for the capture of wild 
elephants. 
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Plate 34 



Securing a wild elephant to a tree. Two “kumkis” hold the animal fast while a “mahout” ties its legs 
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plate 35 



Tying a wild elephant’s leg to a tree. 


CAPTURE 6F wild ELEPHANTS 265 

Months before His Excellency's visit was expected, an acre of 
forest, near Karapur, on the eastern border of the State, was marked 
off for the building of a stockade. The stockade was built out of 
huge logs of wo<xl. A trench, more than ten feet wide, was dug 
all around it. This was to prevent the wild elephants from escap- 
ing, as it is well-known that they are incapable of jumping for 
more than a couple of feet. 

Two sliding dwxs, built out of specially strong timber, opened 
into the stockade. 

A month before the visit, trackers sighted a big herd of elephants 
at a place nearly 30 miles away from the stockade. More than 3,000 
beaters, armed with noise-making bamboo rattles, surrounded it 
and drove it in the direction of the stockade. The driving opera- 
tions were very successful and the whole herd, consisting of nearly 
sixty elephants, entered the wide open gates of the .stockade. 

On the day of His Excellency's visit to the Kheddah, the roping 
operations cominence<l. 'The roping was done in an “arena," 
separated from the rest of the stockade by walls of huge logs. 

I wo or three wild elephants were let into this arena. Eight 
“kumkis" (trained tame elephants each with a mahout on it) entered 
it from another gate. I'wo “kumkis" — very stout and big animals — 
chose a wild elephant and dexterously managed to hold it firm 
between their huge bellies. As scx>n as a lirm hold w'as got, the 
mahouts on the “kumkis" quickly passed strong ropes round the wild 
animal’s neck and secured it to the bellies of the “kumkis." 

In this way, every one of the wild elephants was roped, led out 
from the stockade and secured to trees outside. 


WANTED 

For Saw Mills in Assam a young active European Assistant able to 
handle labour. Must be fond of forest life and shikar. A man 
with knowledge of woodwork and engineering preferred but not 
essential. Apply with full particulars of previous experience 
stating age and salary expected, to the Manager, the Assam Saw 
Mills and Timber Co., Ltd., Chartered Bank Buildings, Calcutta, 
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Trftdtfor 
Common name. 

Spaoiei. 

Locality. 

Desori^tion 

timbtt. 

Pfioes. 

1 

2 

3 

4 

0 

Baing •• 

Tekatndes nvdifora . . 

Assam 

Logs 

Rs. 80-0-0 per ton in 
Calcutta. 

Benteak •• 

Lagerstrmtia hnetckia 

Bombay .. 

Squares 

Rs. 82*0-0 to 64-0-0 per 



Madras 

Logs 

Rs. 1-2-1 to l-5‘-0per c.ft. 

Bijaiai 

Pkrocarput mrtupium 

Bombay . . 

Logs 

Rs. 48-0-0 to 84-0-0 per 

M *• 

tf •• 

Madras 

Logs 

Rs. 0-16-7 to l-S-3 per 

ft *• 

» • • 

Bihar 

Logs 

Rs. 0-12-0 to 10-0 per 



Orissa 

Logs 

12^X10'X6' .. 

Rs. 0-7-0 to 1-2-0 pere.ft. 

Blue pine . • 

Pinui eaoceJm .. 

N.W. F.P. 

Rs. 4-7-0 per piece. 


#» •• 

Ponjab 

12'xl0'x6' .. 

Rs. 4-10-0 per piece. 

Chir 

Pinuihngi/olia 

N.W. F.P. 

9'xl0*x8' .. 

Rs. 1-12-0 per piece. 


»» •• 

Punjab 

S'xlO'xS* .. 

Rs. 8-2-0 to 3-4-0 per 
sleeper. 

» •• 

»♦ •• 

U.P. 

9'X10'X6' .. 

ClTit 

Sufintoniafloribunda . • 

Bengal . * 

Logs 


Doodar .• 

Cedrut deoaara •• 

Jbelnm 

Logs 




Punjab 

Q'xKFxS' .. 

Rs. 3-11-0 per piece. 

Bbnpa 

Vakria indiea 

Madras 

Logs 


Fir 

Abif9 A Picea spp. 

Punjab 

i9'xlO"X6' .. 


Gamari 

(hndinaarlwrea .« 

Orissa 

jLogs 

Rs. 0-10-0 to 1-4-0 per 
o.ft. 

Gorjan •• 

Dipitrocarpw spp. 

Andamans . . 

1 Squares 

Rs. 60-0-0 per ton. 

•• • • 

• * 

Assam 

1 Squares *. 

f# •• 

$P *• 

Bengal 

jLogs 

Rs. 80-0-0 to 86-0-0 per 
ton. 

Haldv 

iidtfia cordifilia . . 

Assam 

Squares 

Rs. 1-2-0 per c.ft. 

Rs. 24'0-0 to 66-0-0 per 
ton. 

M •• 

w •• 

Bombay . . 

j Squares 

w • • 

ft •* 

O.P. 

Squares 

Rs. 0-4-0 to 0- 1 3-0 per c.ft. 

* * 

ft • • 

Madras 

1 Logs 

Rs. 1-8-0 per o.fb. 

w • • 

»* •• 

Bihar 

1 Logs 

Rs. 0-8-0 per c.ft. 

fl •• 

f» •• 

Orissa 

Logs 

Rs. 0-6-0 to 0-10-0 per 
c.ft. 

Hom •• . 

In^n 

Hopta parvijlora *. . 

Madras •• 

B. G. sleepers 

Rs. 6-0-0 each. 

roMwood •• 

Ddlbergialatifidia 

Bombay .. 

Logs •« 

Rs. 62-0-0 to 0041.0 per 
ton. 

t» •• 

ft 

C.P. 

Logs 

Rs. 1-0-0 to 1-2-0 per 
c.ft. 

f9 ** 

M •• 

Orissa 

Logs 

Rs. 0^14-0 to 1-8-0 per 
oit. 

N •• 

■ M •• 

Madras 

Logs 

Rs. 1-2-0 to 2-6-0 per 
e.ft. 

rnl .. 

XpUa tffhcairpa 

Madras 

B. G. sleepers 

Ri. 6*04) oaoh. 

KlndU 

Tmiinaliapanktdaia *. 

Madraa •• 

Logs 

Rs, O-H-6 to 1-4-0 per e,ft. 
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Trade or ; 
common name. ; 


SpeoiOB. 


Description 

Locality. of Prices, 

timber. 


1 

2 

3 

4 

Laurel 

Teminalia tomentosa . . 

Bombay . . 

Logs 


ft •• 

C.P. 

Squares 



Bihar 

Logs 


I* 

Orissa 

Logs 


*1 ■ 

Madras 

Lugs 

Mesua 

Meiuaferrea 

Madras 

B. G. sleepers. . 

Mulberry . . 

Morns alba 

Punjab 

Logs 

Padank . . 

PUrocarpus dalbergioidet Andamans . . 

Squares 

Sal 

Shorearobutia 

Assam 

Logs 




B. G. sleepers 

!i 



M. G. sleepers 

M 

ft • • 

Bengal 

Logs 



Bihar 

Logs 

»» • • 

»» «• 

tt 

B. G. sleeperr 




M. G. sleepers 



ap. 

Logs 



Orissa 

Logs 



U.P. 

Logs 

»* • * 

ft • » 

tt • • 

M. G. sleepers 

»» • • 

f» • • 


B. G. sleepers 

Sandalwood . . 

Sanialutn album . . 

Madras 

Billets 

Sandan 

Ongdniadcdbergwides .. 

C.P. 

Logs 

ft • * 

ff . * 

Bihar 

Logs 

99 • • 


Orissa 

Logs 

Semul 

Bombax malabaricnm .. 

Assam 

Logs 

99 * • 


Bihar 

Scantlings 


»i .. 

Madras 

Logs 

SiBBOO 

DalbergiasUsoo 

Punjab 

1 Logs 

99 • • 

99 • * 

U.P. 

Logs 

99 •• 

99 • • 

Bengal 

i Logs 

! 

Sundrl 

Heritkra spp. 

Bengal 

Logs 

Teak 

Ttetom grandU 

Calcutta . . 

Logs Ist class 

ft *• 

ft * • 

tt 1 

Logs 2nd class 

* * 

tt * ■ 

C.P. .. 1 

Logs 

»f • • 

•1 * • 

It • • 1 

Squares 

ft * * 

It * * 

MSdras . . i 

Logs 

ft •* 

M •• 

B(^bay . . 

Logs 

>1 • • 

ft • . 

1 

‘ ft • • 1 

M. 6. sleepers 

White dhnp . . 

Oamrim tnpbyUum . . 

Andamans . . i Logs 

i 


5 


R8.56.0-0to60-0*0perton. 

I Bb. 0«12-0 per cit. 

' Rb. 0-6-0 to 0-8-0 per c.ft. 
Rfl. 0-4-0 to 0-10-0 per c.ft. 
RB.0-10.0tol-4-0perc.ft. 
Rb. 6-0-0 each. 

I Rb. 2-6-9 to 6-1-3 per c.ft. 

I in round. 

; Rs. 25-4-0 to 76-0-0 per 
i ton. 

, Rb. 6-8-0 to 5-12-0 each. 

: Rb. 2-0-3 each. 

Rb. 20-0-0 to 76-0-0 per 
ton. 

Rb. 0-8-0 to 1-3-0 per c.ft. 
Rb. 4-8-0 to 6-0-0 per 
sleeper. 

Bb. 1-10-0 per sleeper. 
Rb. 1-2-0 to 1-4-0 per c.ft. 
Rb. 0-(;-0 to 1-6-0 per c.ft. 
Rb. 1-0-0 to 1-6-0 per c.ft. 
Bb. 2-4*0 to 2-8-0 per 
sleeper. 

Kb. 4-U'3 to 6-4-0 per 
sleeper. 

Rb. 306-0-0 to 639-0-0 
per ton. 

Rb. 1-2-0 to 1-8-0 per c.ft. 
Rb. 0-12-0 to O-14-O per 
c.ft. 

Rb. 0-8-0 to 1-0-0 per c.ft. 
Rb. 33-0-0 per ton in 
Calcutta. 

Rb, 1-0-0 per scantling. 

Rb. 0-12-10 to 1-6-0 per 
c.ft. in round. 

Rb. 0-14-0 to 1-6-6 per c.ft. 
Rb. 36-0-0 to 76-0-0 per 
ton. 

Rfl. 20-0-0 to 26-0-0 per 
ton. 


RB.0.12-0tol-]6-8perc.ft. 

' Rs. 1.10-6 to 2.12-6 per c.ft. 
Rb. 1-8-0 to 2.10-0 per cit* 
I Rb. 67-0.0 to 160-0-0 per 
: ton. 

Rb. 3-14-0 each. 


B 
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EDITORIAL NOTES AND MISCELLANEA 

Synthetic Textiles.-— Nature, Vol. i4f^» No. 3615, dated February 
1 j, 1939, comments upon an article in the Journal of the Royal Society 
of Arts (87, No. 4494) on synthetic textiles by Dr. E. J. Armstrong. 
After remarking upon the fact that artificial silk produced from 
wood pulp and the more recent development, staple fibre, are well- 
known competitors with natural silk, wool and cotton, some interest- 
ing information is given regarding a new textile, called **Nylon,** 
which has been recently produced by the Du Pont Laboratories in 
the United States of America. This thread, being a plastic sub- 
stance derived ultimately from coal-tar, with dyeing properties 
similar to natural silk or wool, is of entirely different origin to 
rayon. Two other types of fibre also deserve mention. These are 
“Lanital,” an Italian product from casein, used as a w<x)l substitute, 
and spun glass. Lanital lacks wet strength and in consequence 
attempts are being made to evolve a better product from the soya 
bean. Spun glass, though unsuitable for clothing, is used for 
electrical insulation, gas and liquid filtration and decoration pur- 
poses. Whatever the future of such synthetic products may be, the 
world production of these fibres in 1937 was under 6.5 per cent, of 
the natural spinning materials. 

# « • • 

Forestry methods in Ceylon . — Fhe following is taken from The 
Timber Trades Journal of 18th February 1939: 

“Forestry Methods. Ceylon urged to copy India’s example. 
The example set by India to Ceylon in the management and exploita- 
tion of her forest wealth was emphasised by Mr. T. W. Hockley, a 
Colombo businessman, who returned from a holiday tour in India 
recently,” writes the Timber Trades Journal correspondent in Ceylon. 

Mr. Hockley suggested that recruits for the Ceylon Forest 
Department should be trained at the Forestry Research Institute 
at Dehra Dun (where young men are trained in a thorough and 
efficient manner before being appointed to the posts in the Indian 
Forest Service), instead of sending them to study forestry in Europe. 
It would be a good idea, he thought, to send Ceylon forestry students 
to places in India where conditions approximated more to those 
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obtaining in Ceylon than in Europe. “I am sure,’* he said, “that 
the cost of such training would be considerably less than a course 
in Europe, and probably would be of far greater use to Ceylon 
forestry students in their future career.” 

* « * * 

Conservation. — 7"he Forestry News Digest for January i9^J9 
contains an article by Torn Wallace, Editor of the Louisville Times 
on the Gentle Art of Getting Publicity for Conservation. 

The following is Mr. Wallace’s opening remark: 

“(Conservation is one of the least jx)pular words in any lexicon 
in this country. I regret that we did not name it ’development.’ 
Since it is a land-use problem, development would be a very much 
more accurate label, because conservation suggests to the fisherman 
that we do not want him to catch any fish, to the hunter that we 
do not want him to hunt, and to the axeman that we do not want 
him to cut. All of this is entirely WTong. If you say ‘development,’ 
you’ve got everybody on our side even if development is the most 
destructive thing in the world.” 

* ' * * * 

Finnish Forests. — X VI 1. Metsutilasio Forslsiatislih — Kertomus 
Melsahallinnon Toimiunnasta 5, 1937, the annual report of forestry 
activities in Finland, published in Helsinki in 1938, contains much 
t)f interest. The Finnish forests play a very important part in the 
national economy and consequently the report deals in considerable 
detail with the commercial activities of the Forest Department. In 
addition, considerable progress is recorded in working plans, the 
revision of which is undertaken every ten years. Forest exploita- 
tion was already active in Finland prior to 1914 and full advantage 
was taken of the opportunity to develop its organisation presented 
by the war of 1914 — 18. Silviculture, forestry education, protec- 
tion and utilisation as well as statistics of all sorts received intensive 
investigation. The forestry reforms of 1991 — 33 divided the country 
into four districts containing 10 forest inspections: the inspections 
being in turn sub-divided into ninety cantonments. Each district 
is administered by a local forestry bureau, the inspections each being 
in charge of an inspector under the orders of the bureau. A decree 
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of 1934 also provides for the gradual replacement of untrained 
forest guards by overseers all of whom will have been trained at one 
of the six forestry schools. This report for 1937 also records an 
interesting feature of the Government’s policy, which is the perma- 
nent settling of a proportion of the population inside the extensive 
forest areas owned by the State. 

• « * • 


BOTANY EXAMINATION 
Examiner: ‘*What is a drupe?” 

Examinee: ”A drupe is a fruit that hangs down, a drooping fruit.” 

* * « * 


Finances of the ''Indian Forester /' — ^A statement of the financial 
results of publication during the year 1938 is published this month. 
There was a very serious fall in revenue compared with the receipts 
during 1937. This decrease was entirely due to fewer subscriptions 
at 15/- and 16/-, the proceeds of which were only Rs. 5,716 (377 
subscriptions) against Rs. 10,598 (781 subscriptions) for 1937. Although 
some financial reserves have been laboriously accumulated by care- 
ful management in the past, publication cannot be continued for 
long unless steady and adequate support is forthcoming. Expenses 
last year were covered by income with only a small margin. Our 
magazine has continued since 1875 thanks to the support which 
has been so generously accorded to it, not only by individuals in 
their private capacities but also by official subscriptions. Many, 
doubtless, think that it could, and should, be improved in various 
ways. The Honorary Editor is aware of many shortcomings. He has, 
however, only his spare time to devote to its production and spare 
lime is nowadays a very scarce commodity. 

His grateful thanks are tendered to all those who have also 
sacrificed their spare time to the preparation of many interesting and 
instructive contributions. Double or treble the number will be 
equally welcome. With increased financial support mbre illustra- 
tions could be published which would greatly enhance the attrac- 
tiveness of the magazine. 

A special appeal is made for extended support during 1939 both 
with papers for publication and with subscriptions. 
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CORRESPONDENCE 

ABNORMAL TEAK PLANT 

Sir, 

I enclose herewith a photograph (Plate 36) of an abnormal teak 
plant found growing in one of the Teak plantations in North-West 
Dangs (Bardipada Range). The plant was raised in the rains of 
1938 from a one-year old stump and was five feet six inches in height 
last December, i.e., when it was seven months old. The stem is 
distinctly zigzag and the leaves are arranged alternately. This is the 
only abnormal plant in this plantation which contains over so.ooo 
plants. 

A similar abnormal growth was found in a current year’s^ planta- 
tion in South-East Dangs, but the rate of growth has been much 
slower. This is the first time I have come across abnormal teak plants 
in the Dangs and 1 am sending this in case it may interest any of 
your readers. 

E. O. SAMPSON, I.F.S., 
Divisional Forest Officer, Dangs, Surat. 


PROTECTION OF WILD LIFE 

Sir, 

1 shall be obliged if you will publish the following note on the 
protection of wild life in the Indian Forester at your convenience: 

1. The wild population — both animals and birds — is fast de- 
creasing everywhere both in the Government and private forests, and 
if early and adequate steps are not taken to secure their just protec- 
tion, I am sure our province will be seriously deprived to a very great 
extent of its beautiful game, birds and animals, in another quarter 
of a century. During the past 30 years, due to the nature of my 
duties, I have had opportunities of repeated extensive touring 
throughout the United Provinces forests year after year and the fore* 
going Conclusions are based on it. At places whare dozens of pea- 
fowls and pheasants 5vcre seen every day, it is difficult to sec even 
one or two now. Similarly, in some places herds of 100 to 300 and 
even more of spotted deer, swamp deer, dozens of pigs, sambharsi a 



Abnormal teak plant raised from a one-year-old stump plant. 
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few barking and hog deers were seen grazing together every evening 
in some of the grassy blanks, after the grass was burnt, from Gonda 
District to Dehra Dun in the Tarai and submontane forests. In 
many such places it is now difficult to see more than a dozen or so 
and some places are now deprived of any wild life. Along the road.s, 
paths, fire-lines and dry nala beds, which used to show fresh foot- 
prints of tigers, leopards and bears every morning without fail, it is 
now only once a week or a fortnight that a foot print of the above 
animals is seen and .some of them are never visited now by those 
animals at all. 

s. Being fond of game and sport, I had made a regular study 
of the wild animals and their movements in all the common and 
uncommon places in my long tours every year. Anybody who has 
had opportunities of watching wild life during the same period 
must be struck by the appalling reduction in it in ‘these provinces. 
My modest estimate is that both the birds and animals have easily 
been reduced from io to one within the last quarter of the century, 
while the number of sportsmen and the licences for arms have since 
increased more than lo times. 7 "he number of applications for shoot- 
ing blocks has also increased greatly and it is rare that a shooting block, 
which contains any game, is ever vacant. In fact, the demand is so 
keen that lots are drawn every month to decide the claims of 
numerous applicants in every division for good and accessible blocks. 
The prices of guns, rifles and ammunition have gone down consider- 
ably, enabling men of even modest means to possess good and effec- 
tive weapons, w’ho could not, or did not, even possess the old muzzle- 
loaders in the past. The public is also taking more and more interest 
in sport. The opening up of the forests by good roads, the advent 
of motors, cheap electric lights and ample literature on shooting by 
experienced sportsmen are the main causes responsible for the reduc- 
tion of wild life. 

3. The shooting rules which were framed about 50 or 60 years 
ago are entirely out of date, with the changed conditions prevailing 
now. The following suggestions are, therefore, made for the amend- 
ments of the present shooting rules to bring them at par with the 
advancement of the times as enumerated above, with a view to pro- 
tect Nature’s creation and provide reasonable sport for the genera- 
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lions to come; otherwise they will have only stories to read in sports 
books : 


(/) The present shooting fee of Rs. lo for a 15 days' bird, fish 
and big game permit is ridiculously low and should be 
increased to Rs. 25 at least per sportsman of this prov- 
ince, Rs. sjo per sportsman of other provinces and 
Rs. 100 for every foreigner, Rs. 10 each for every addi- 
tional sportsman in a party being charged as at present. 
Shooting is a luxury and not a necessity and for . a 
luxury one must pay. At present one gets a right to 
shoot up to four tigers, two chitals, two swamp deer, 
two sambhar and unlimited leopards, bears, barking and 
hog deers and other animals: besides these, the free use 
of furnished bungalows almost in every case, and all 
this for a petty sum of Rs. 10 which a sportsman throws 
away for a day’s beat, price of a bait, or a reward several 
times of Rs. 10 when he shoots a tiger or even a leopard. 


(//) Not more than two tigers, two leopards and two of every 
other animal should be allowed for a fifteen days’ per- 
mit: pigs and nilgais being allowed unlimited. The 
number of animals should not be increased if the num- 
ber of sportsmen increases by more than one in a party. 
Tigers or leopards shot or wounded should be counted 
as shot. Numbers of tigers, leopards and other animals 
according to their presence should be fixed to be shot 
in every shooting block yearly. 

(in) Shooting in May of all the animals should be closed when 
they are at the mercy of sportsmen at the few and 
limited water-holes available. 


(kf) Rent for the use of bungalows and furniture should be 
charged at rupee one per day from the sportsmen when 
the bungalows are available from the touring officers on 
duty. 

(v) Shooting of all animals by artificial light and motors or 
lorries should be prohibited on a penalty of Rs. 50 in 
each case. 
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(vi) One big sanctuary at one place in the province does not 
serve the purpose of breeding and supplying to the 
whole province to any extent the animals which are 
killed every year. One range or a shooting block suit- 
ably situated in every division should remain a sanc- 
tuary or every block should be closed and opened by a 
rotation of five years, so that game may find adequate 
protection for breeding and natural distribution to the 
neighbouring ranges or shooting blocks in all the divi- 
sions to cope with the destruction by sportsmen. 

(z/if) The annual permit system should be discontinued as it 
causes dissatisfaction to many and undue advantage to 
a few lucky persons. A 15 days' permit affords every 
chance to every sportsman on a wider circle. 

(iJiri) Not more than one shooting permit may be allowed to a 
sportsman annually in a Division where there is great 
demand, so that everyone may have a chance. 

(ix) Forest officers should not be |>ermitted to shoot more than 

two tigers and four leopards annually, which is very 
fair, and this should not be grudged by the public in 
view of their being deprived of all the amenities of 
town life. 

(x) Restrictions on the size of tigers or on the horns of stags 

should be withdrawn, as it is very unjx>pular. More- 
over, when the number is fixed, it is to the interest of 
the sportsmen to take a good or a bad trophy. 

4. If it be possible to strictly prohibit the use of Jive or dead 
baits for leopards and tigers, or if shooting on foot is resorted to, 
then the restriction of numbers will not be necessary. Shooting of 
tigers and leopards will then be a real sport and those who get them 
will deserve them. To invite them to a feast and then to shoot 
them from a hiding place is nothing short of a ghastly murder and 
not a sport at all. The growing appetite of the public for the 
destruction of wild life in all imaginable forms and methods (and 
more so when the fair sex — ^which is well-known for its love and 
kindness — is also joining hands in it), deserves the serious attention 
of those who are in power to give the necessary protection to 
ffature's wonderful creation. 
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5. Any infringement df ainy of the shooting rules should be 
made punishable by law like all other forest offences and also coiur 
poundable under the Indian Forest Act. 

MOHAMMAD HAKIMUDDIN, 

i^th March i9ij9. D. F, O., Lansdowne. 


ABCTIUM LAPPA, LINN.-.NOT A CARNIVOROUS PLANT! 

Sir, 

1 send herewith a photograph (Plate 37) of an unusual occur- 
rence which might interest your readers and even those interested 
in natural history. 

The plant is Arctium lappa, Linn., with its hooked fruit in 
prominence — a contrivance for its seed dispersal. An unfortunate 
small bird, probably a tit, appears to have landed on the bunch of 
fruit which resulted in its starvation and death as the poor creature 
could not extricate itself. 

PREM NATH KOHLI, 

Forest Hanger, attached Kashmir Circle, Srinagar. 


REVIEWS AND ABSTRACTS 

REVIEW OF THE REPORT ON FOREST ADMINISTRATION 
IN THE ANDAMANS FOR THE YEAR 1937-38 

The annual report on the administration of the Andamans 
Forest Department for the year 1937-38 is a record of all-round steady 
progress. 

a. The outstanding feature of the year has been a further 
improvement in the natural regeneration technique, resulting in 
the more rapid ahd uniform development of the regeneration and 
reduced costs. This has been achieved by accelerating the rate of 
the removal of the overwood. In the earlier operations, the removal 
of the overhead canopy was spread over four years; later thi^ period 
was reduced to two years. In the past two years the fellings have 
been still further accelerated, the initial felling, consisting of the 
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Arctium lapf^a, Linn. — Not a carnivorous plant! 
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removal of everything except the seed bearers, and usually carried 
out in December to February, being followed by the final felling 
immediately after the first weeding in August September. The 
whole of the overwood is, therefore, now being removed in the same 
year. The result has been that, in spite of some increase in the 
growth of climbers and weeds, the growth of regeneration is so much 
accelerated that after the first year little more than climber cutting 
is necessary. The cost of establishing the young crop to the end 
of the second year has, by these means, been reduced from Rs. 30 
to Rs. 30 per acre. 

3. A further cheapening of the cost of regeneration appears 
likely to be achieved as the result of experiments now in progress 
to find out the effect of not burning the slash. Hitherto the prac- 
tice has been to heap and burn the slash after the initial regeneration 
felling in order to facilitate weedings and to permit the seeds to 
reach the mineral ^il. Apart from the cost, which amounted to from 
Rs. 3 to Rs. 4 per acre, the effect of the burn w^as to prevent the re- 
generation of a very important species, papita (Sfetrulia companulata), 
the seed of which, falling in March-April, is unable to withstand 
even a light fire. An experiment carried out over an area of five 
acres, in which the undergrowth up to a height of 20 feet was cut 
back and the rest of the crop girdled, except for the mother trees, 
shows that whereas the absence of a burn does not appreciably affect 
the amount of regrowth of climbers and weeds, complete stocking 
can be secured without the aid of a burn. Except, therefore, where 
the brushwood is so dense as to prevent the seed reaching the soil, 
it appears that the burning of the slash can l>e dispensed with. 

4. Another interesting feature is the effect of the accelerated 
removal of the canopy on the constitution of the crop, the propor- 
tion of padauk, which under the slow method was generally not 
more than 30 per cent., being increased to as high as 90 per cent, of' 
the young crop. The fear is expressed that this may result in some 
of the disadvantages attributed to pure plantations such as fK>or stem 
form and branchiness. Experiments will be necessary, as soon as 
the young crops become available, to determine whether by thinning, 
out the padauk to a suitable degree a mixture can be maintained 
and whether such a mixture will be able to keep up with the padauk 
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in rate of growth sufficiently to exercise any beneficial cleaning influ: 
ences on it. 


5. Owing to the areas under regeneration during the year being 
in hilly or undulating country, no further strip fellings were 
attempted. No reference is made in the report to the progress of 
the existing strip regeneration experiments. It is, however, as yet 
too early 10 pronounce judgment on the^ as to whether final 
establishment will* be cheaper, 

6. Including an area of 150 acres in the North Andamans, over 
which the weeding and tending of the natural regeneration in gaps 
created by past selection fellings were carried out, the total area 
brought under regeneration during the year was 95a acres. This 
compares with the figure of 793 acres in the previous year and with 
the minimum area of 640 acres presa*ibed by the working plan. 

7. The full programme of thinnings, as prescribed in the work- 
ing plan, was carried out over an area of 563 acres in the Wimberley 
Gunj plantations. Shortage of labour was responsible for the thin- 
nings in the Middle Andamans plantations falling into arrears. These 
arrears were, however, worked off shortly after the close of the year. 

8. The best methods of dealing with the young natural regene- 
ration crops, from the time they reach the large sapling to the pole 
stage, constitute one of the main silvicultural problems of the 
Andamans Forest Department at the present time. With a view 
to assisting in the study of this problem, the Central Silviculturist 
visited the Islands and carried out an extensive tour of the forests. 
He was preceded by a statistical party from the Forest Research 
Institute in charge of the Statistical Assistant. Beside remeasurijig 
the existing crop increment sample plots and laying out additional 
such plots in the plantations, the party laid out some comparable 
sets of sample plots in the natural regeneration areas to study the 
effect of different intensities of thinnings and the growth of some 
of the more important species in mixture. 

9. The total volume of logs extracted during the year amounted 
to 40,179 tons which compares with 36,835 tons in the previous year. 
Of these hardwood logs represented 58 per cent, and softwood 4a 
per cent. The volume of padauk extracted at 3,636 tons compares 
with 4,9*3 tons extracted in the previous year. This decrease is due 
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to the areas under working during the year containing less padauk. 
Padauk bearing areas will, however, l)e tapf>ed by the Betapur — 
Rangat tramline, so that increased supplies will be forthcoming next 
year to admit of the prescribed yield being worked up to. 

10. Good progress was made in the construction of the Rangat 
and Lurujig tramlines and by the close of the year 12 miles of track 
were ofkn to traffic. Both these tramways are proving most success- 
ful undertakings, enabling timber to be extracted at very economical 
rates from areas hitherto deemed inaccessible. Another very success- 
ful undertaking was the laying down of a temporary tramline for 
a length of one mile in compartment 4, by means of which some 
3,429 tons of logs were extracted from an area beyond the reach of 
economic exploitation by elephant dragging. 

1 1 . The report refers to extraction as being severely handi- 
capped for want of a sufficient number of elephants. The strength 
of elephants is given as 65, but this number includes elephants 
either wholly beyond work (four are shown as let loose) or fit only 
for light work. During the past nine years, there have been 23 
losses by death and no new purchases. Insufficient dragging strength 
inevitably leads to overworking the elephants and increased casu- 
alties. The building up of the dragging strength is, therefore, one 
of the most pressing, needs of the Department. Since the report 
was written, sanction has been received to the purchase of eight 
elephants in J939 and provision has been made in the estimates for 
the purchase of 10 elephants in 1940. But as new arrivals require 
at least one full year to become acclimatised, no immediate accession 
of dragging strength can be looked for. 

12. Ttte total volume of logs sent to the Ghatham Sawmills 
lor conversion was 25,430 tons as compared with 23,120 tons in 
the previous year. The total outturn of the sawn material increased 
from 10,196 tons to 10,686 tons. The rise in the wastage percentage 
from 55.9 to 57.98 is explained as being due, on the one hand, to the 
falling off in the demand for squares and the unattractive prices 
offering for timber in this form and, on the other hand, to the 
increased demand for sawn material in half-inch and three-quarter- 
inch thicknesses. 

13. No purchaser was forthcoming for the machinery for the 
North Andamans mill which remained closed throughout the year. 



m 


INDIAS FORSSTSH 


lUhY 


14, The volume of timber sold during the year was ^6,046 
tons, an increase of 2,9^1 tons over the previous year. The follow- 
ing statement compares the volume of timber sold in the various 
markets with that in the previous year: 



1937-38 

1936 37 

Logs 

Sqvares 

Scantlings 

Logs 

S'lnares 

.S<?aiit]in^;B 


Tons 

Tons 

Tons 

jm 

Tons 

Tons 

Calcutta 



3,849 


1,706 

3,807 

MadraH 

],869 

41 

3,255 

1,682 

.. 

2,653 

Kan$i;oon 

l,fi85 

•• 


1,254 

•• 

1 

London 

.. 

213 

1,841 

33 

85 

850 

Bomliay 

2,516 

34 

47 

1,774 

21 

230 

Others 

2 

23 


• • 


• • 

Local 

3,797 

34 

707 

3,081 

■ 

752 

Total 

15,280 

1,267 

9,499 

12,995 

1,837 

8,293 


Logs . — Heavier requirements of the match factories account for 
the increase in the sale of logs from 12,995 tons to 15,280 tons. All 
markets (other than London) shared in this increase. 

Squares.— -The decline in the sale of squares from 1,857 
to 1,267 tons, in spite of larger shipments of silver grey squares to 
London, is chiefly due to the unattractive prices offering for gurjan 
squares in the Calcutta market, making the niarketing of this timber 
in the form of boards, planks, etc., in London and Madras more 
profitable. 

Scantlings , — The increase in the sale of scantlings from 8,295 
tons to 9,499 tons is due to larger purchases of gurjan by the Madras 
and London markets. 

15. The revenue realised during the year was Rs. 12,88,948 
against an expenditure of Rs. 10,74,115, leaving a cash surplus of 
Rs. 2,14,853. 
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i6. The balance sheet of the year shows a profit of Rs. 1,86,842. 
This profit is arrived at after making the following adjustments: 


Interest on capital 

Rs. 

. . . 66,308 

Depreciation on assets 

... 86,569 

Leave and pension contributions 

• • ^ 3»754 

Audit fees 

6,000 

Rent of buildings 

4,080 

Total 

... 1,86,711 


The above charges involve no cash payment but are made to 
bring the account into line with those of an ordinary private com- 
mercial concern. Including the interest — Rs. 66,308 — which, in a 
joint-stock company, would be available for appropriation towards 
the payment of dividends, the profit of the year represents a return 
of 18.7 per cent, on the average capital invested. 

17. The labour problem still awaits solution and the report 
mentions the failure of the experiment of recruiting labour from 
Burma, 183 recruits being sent back to Burma after a stay of six 
months only. Efforts are continuing to establish a resident labour 
force and with this end in view it is hoped to make a beginning by 
establishing a village at Long Island in the Middle Andamans. 

18. The one disturbing feature of an otherwise very satis- 
factory position is the increased activities of the hostile tribe — the 
Jarawas. Although Government has reserved for them a large stretch 
of country much in excess of their needs and in which no working of 
the forests is permitted, these implacably hostile people have gone 
far outside their reserve and at the present time no forest camp is 
safe from their raids. Shortly after the close of the year, three 
forest employees were ambushed and killed by these people and it 
was the merest chance that two other forest employees were not 
similarly ambushed in another camp, it happening that a large gurjan 
butt log was being split by the aid of dynamite and the explosion 
occurred just at the time when the Jarawas were about to attack 
causing them to decamp. Although the forest subordinates in 
charge of the camps are now armed and such protection as can be 
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afforded by the police is pro-vided, there is every danger o£ the depart* 
mentis work being very seriously interfered with unless special 
measures are taken to deal with these unprovoked attacks and 
murders. 


ANNUAL PROGRESS REPORT OF FOREST 
ADMINISTRATION IN THE UNITED PROVINCES FOR 

1937-38 

Brighter Forest Administration Reports is the theme of a 
short article by Mr. E. A. Smythies, Chief Conservator of Forests, 
United Provinces, in the March 1939 issue of this journal. The 
various suggestions put forward have been followed in his 1 937*3^ 
annual report for the United Provinces, which is certainly very 
much brighter reading than its predecessors. 

The essential facts and figures required to describe and define 
the work of the year are all included, but much unessential detail, 
which hitherto has bulked largely in annual reports, has been 
omitted. In its place the opportunity has been taken of defining 
the policy of Government, both as regards its forest estate and the 
work of its Forest Department, and of describing how the Depart* 
inent is carrying out this policy. 

The policy itself -is briefly summarised in the “Introduction’* 
in the words of the Hon’ble Premier — “the forests belong to the 
people and should be utilised for their benefit,” and again — “It is the 
desire of Government that it should be the constant endeavour of 
the Forest Department to win the good-will and confidence of the 
jieople. The Forest Department is there to serve the people, and 
it will try to do that in the best manner possible. If forests are 
protected, even that is done in the interests of the people, and it 
should be done only with that object.** 

In the body of the report .a further exposition of the forest 
policy is given, while the necessity for and the scope of forest pro- 
tection are detoibed. In illustration of the need for protection, 
particularly in the extensive reserves of the Kumaon and Garhwal 
Himalaya, and incidentally also, in emphasis of the fact that any 
province must be interested in the forest policy of its neighbours, 
the view is expressed that the serious Hooding in 1937 and 1938 of 
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the Bahraic'lif Gonda, Basti and Gorakhpur Dihiricis is connected 
with the lack of forest and fire protection in the catchment areas 
oi the Gogra, Sarju, Rapti and other rivers in the Nepal hills. 

A brief statement of recent progress and a summary of the 
present state of knowledge on the natural regeneration of the 
principal species is given, and in addition to an account of the 
artificial regeneration undertaken during the year, a useful tabular 
statement is given showing the total areas of plantations created 
in the province during the last ten years. The importance and 
scope of research is emphasised, and the principal experiments and 
problems under investigation listed. Five bulletins or pamphlets 
have been published during the year for the dissemination of know- 
ledge and for propaganda purposes. Acknowledgment is also made 
of the fact that a Soil Chemist has been appointed at the Forest 
Research Institute, whose first task is to investigate the possibility 
of correlating variations in the success of sal natural regeneration 
with local soil variations. 

Under Exploitation tabular statements of outturn, sales, free 
grants, grazing, etc., have necessarily been given. Emphasis has been 
placed on the development of provincial industries, and an interest- 
ing appendix on utilisation has been added to the report. The 
relationship between the Forest Department and Rural Develop- 
ment has also been emphasised. The post of '‘Development Officer, 
Forests” has been created, and it is noteworthy that the first officer 
to fill this post has now been appointed to the important post of 
Rural Development Officer for the Province. In an interesting 
appendix is given a report on the work of the Fcxlder and Grazing 
Committee and of the Development Officer, Forests, and on the 
co-operation of the Forest Department with the Rural Development 
l>epar tinea t. 

In the chapter on F'inance, it is emphasised that although the 
gross revenue exceeded half a ciore of rufMjes (the figure being very 
nearly 53 lakhs), and the net surplus is the very satisfactory figure 
of just over 23 lakhs, mere revenue production is by no means the 
most important aspect of the forests in the general economy of the 
jarovince. From the financial point of view alone, at least another 
half a crore of rupees is spent in wages for labour, mostly among 

c 
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the poorest of the people in the forest districts, and a further incal- 
culable sum is spent in urban and rural areas, in mills, factories 
and cottage industries, for working up the manufactured, products. 
It is to be noted that there was a decrease of nearly half a lakh 
of rupees in revenue due to the sweeping concessions in the matter 
of grazing fees, the people of Kumaon probably benefiting most by a 
complete abolition of all grazing fees for village cattle in the Kumaon 
Circle. This was, however, more than compensated by a gain of 
Rs. 71,000 by the sale for building purposes of only 10 acres of 
practically valueless forest near Hardwar. 

The great importance of suitable forest education is emphasised; 
four new recruits with high educational qualifications are under 
training at the new Indian Forest College at New Forest, Dehra Dun, 
no other Province or State having more than two students at the 
College. Five candidates are under training in the Rangers* College, 
and 23 students completed the Course of the Foresters* Training 
Class. This Course, which gives an extremely good practical train- 
ing, started again in October 1938 with 54 students and in future 
Rural Development candidates are to be included. Altogether over 
Rs. 40,000 is to be spent on forest education in 1938-39. The 
United Provinces Government is to be congratulated on its wise 
foresight in this respect, and it can be assured that the expenditure 
is a thoroughly sound investment. 

The multifarious duties of the Forest Department — scientific, 
commercial and administrative — are well set forth in the report, and 
the way in which the policy of Government is being carried out is 
made unmistakably clear. It is pleasing to note that in the Govern- 
ment Resolution preceding the report this has been appreciated, 
not only from the point of view of the success attending the work 
of the Department during the year, but also as regards the spirit 
in which the problems that have presented themselves under the 
new constitution have been approached. 

The report is the first to describe a full year's work under the 
new constitution, and as such it must be of exceptional interest 
to members of the Legislature and to the public generally. It has 
set a new standard which might well be followed in other provinces. 
To what extent this standard can be followed in future reports is 
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perhaps debatable, for the general policy will probably not alter 
appreciably, nor perhaps the methods of giving effect to the policy, 
so that much that is described in this report would hardly need 
annual repetition. But the report should stimulate much greater 
interest in future progress reports, and since legislatures change 
and the memory of the public is notoriously short, periodic repeti- 
tion of policies and methods might well be beneficial. For ourselves, 
we shall await the issue of the next annual report with very great 
interest. 

E. C. M. 

ANNUAL PROGRESS REPORT OF THE ASSAM FOREST 
DEPARTMENT FOR 1937-38 

The improvement in the Departmental financial situation, as 
commented on by Government, is very satisfactory in view of the 
present economic situation. This is all the more encouraging when 
it is realised that, now that working plans for all divisions have 
been completed and revised, extraction from the Reserved Forests is 
based on silvicultural principles. It is also satisfactory to note that 
Government are now appreciating that the insidious destruction of 
the Unclassed State Forests, which constitute a very valuable asset 
in Assam, must not be allowed to go on unchecked. In the past, 
widespread “jhuming” and “squatting*' caused the destruction, in 
a few months, of hundreds or, one might say, thousands of acres 
of valuable forest. We can now confidently look forward to seeing 
the expressed intention of Government to control the felling and 
destruction of the unclassed state forests translated into action before 
it is too late. 

There is constant pressure for the disforestation of the whole 
or part of some reserves. However, as all such projects will now 
receive the “most searching scrutiny by Government,** there is a 
prospect that these reserves will remain as a valuable asset. 

The Conservator, in his Report, has stressed one very important 
matter, namely, the necessity for encouraging the outside trader to 
open up markets for the local forest produce. Few Assamese traders 
have the capital or experience to develop the market for forest 
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produce io the extent required and only by encouraging suitable 
''foreigners’* will any definite progress be made. Government’s 
recorded appreciation of the definite necessity for attracting '’foreign 
capital” may at least minimise ill-advised obstruction of the Forest 
Department’s attempts to develop the forest r^ources. 

The Assam Forest Department have every reason to fed satisfied 
with their progress to date and the present position compares very 
satisfactorily with that attained in any other Province. 

H, $. 

SIMPLICITY IN LIFE,— THE FAUNA OF BRITISH 
INDIA, PROTOZOA, SPOROZOA 

Bv B. L. Bhaha, d.sc., f.z.s., f.r.m.s., i.n.i. 

London, November 1938. 

(Pp, i — XX, 1*497, ^ 9 ^ ^ plates, 1 map. Price 30 shillings.) 

In the presidential address of one of the sections at the 1939 
Indian Science Congress, the relative size of the subdivisions of the 
Animal Kingdom was illustrated by comparison with the span of a 
man’s outstretched arm. On this scale of measureinem the protoz<x», 
or single-celled animals, occupy a small patch on one finger. 

The protozoa that occur in India are being monographed in 
the Fauna of British India by Dr. B. L. Bhatia, who published his 
first volume three years ago (reviewed in the Indian Forester, 
p. 340), and now^ fallows it with a second volume of 497 pages that 
deals with the class Sporozoa. There are 320 species of Sporozoa in 
India, Burma and Ceylcm — a small fraction of the total known from 
other parts of the world — all of which are parasitic and c^use diseases 
or physiological abnormalities in animals including man. A body 
consisting of a single cell with a parasitic existence should afford 
the greatest simplicity in life, nevertheless the variety is manifold. 
The diversity of hosts and parts of the body attacked by the sporozoan 
parasites is well presented in the author’s list of parasites and their 
hosts, which occupies 20 pages of small print. 

According to Dr. Bhatia the parasite of malignant tertian malaria 
should be termed Laverania rmlariae and those of benign tertian and 
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quartan malaria should be known as Plasmodium vivax and 
Plasmodium malariae respectively. Many nialariologists, however, 
consider that the separation of the malignant tertian parasite from 
those of benign tertian and quartan malaria is not required on 
zoological grounds and include all three in the genus Plasmodium, 
A useful summary is given of the differential characters of human 
malarial parasites and of the distribution of the diseases and their 
mosquitocarriers. 

The sjXJrozoan parasites of insects are numerous and among the 
hosts biting insects predominate — a fact that may be attributed to 
tlie industry of medical imestigators and the relative inactivity of 
agi'icultuial entomologists rather than to any special susceptibility 
of mosquitoes and heas. Wc suspect that insect diseases of the type 
of Nosema arc more common than is supposed and that one day they 
will acquire importance as a means of controlling pests. 

'Fherc are 190 text ligurcs which illustrate the great variety of 
form that a simple single-celled orgcuiism may display, and there 
are two colourcxl plates of malarial parasites. The bibliography runs 
99 

C. F. C. B. 


CONSERVATION OF THE SOIL 

By Professor A. F. Gust agson 
[McGrand Hill Publicatiotis. Pp. -f : i8,v.J 

Describes the main principles of soil conservation. It emphasises 
that the art of soil conservation is kindly treatment and that modera- 
tion in the use of all tlie scientific equipment already evolved is of 
more importance than further scientific development. An example 
of the wa>^ in which scientific apparatus can be most usefully 
employed is the application of charts of rainfall — ^intensity frequency 
to the design of works for proteaioii against floods. Nature, with 
her physic of trees and grasses, is a belter doctor than the engineer 
who can only apply the technique of a surgeon in order to keep 
alive a patient in an advanced state of ill-healdi. During the last 
century great advances were made in soil exploitation to meet the 
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demands of expanding populations. Owing, however, to the neglect 
of the ancient art of soil conservation, the fertility of soils all over 
the world has suffered a grievous decline and soil erosion has become 
a common disease. Latterly, a realisation of the wisdom of ancient 
practices has grown and forests and grasslands, formerly regarded as 
insufficient methods of utilising land, have now begun to be appre- 
ciated at their true worth as efficient conservators of the soil and 
preventatives of floods. 


ABSTRACTS OF INDIAN FOREST LITERATURE ISSUED 
DURING THE HALF YEAR ENDING 31ST DECEMBER 

1938, TOGETHER WITH ABSTRACTS OF ARTICLES 
, PUBLISHED IN THE “INDIAN FORESTER” 

ANON. Graphs giving Volume J Age for the more important 
species found in the Northern and Southern Bengal, compiled in the 
office of the Silviculturist, BengaL Bengal For, Bull, No, n. 1938. 
Part /. — The graphs have been prepared from stem analyses made 
by the Provincial Silviculturist. The quality or locality classes have 
not been taken into consideration and the data are provisional being 
meant only to give very rough indications of rates of growth of the 
species mentioned. — J, N, Sen * Gupta. 

ANON. India Aids the Sudan. Ind. For, LXIV (9): 573 - 574 . — 
The nim {Azadirachta indica) tree of India is now acclimatised in 
the Sudan and has proved a satisfactory windscreen for the protection 
of plantations. — J. N, Sen Gupta, 

ANON. Ephedra, Ind. For. LXIV (10): 635J-636. — ^I’he intro- 
duction of the drug Ephedra into Western medicine for .the treatment 
of asthma and hay fever is quite recent. Five species of the genus 
are stared to occur in India, chiefly at high altitudes in the mountains 
of Baluchistan and the Himalayas. Of these, two closely allied 
species, E. nebrodensis and E. gerardiana, are said to have given very 
promising results. The influence of rainfall plays an important 
part in ephedrine content — a high content being associated with a 
low rainfall. Suggestions have been made to raise the species in 
different parts of the Empire, — J. N, Sen Gupta. 
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ANON. Indian Ephedra, Ind. For, LXIV (lo): 593-596. — 
Although different species of Ephedra are widely distributed 
all over the world, yet the species which are rich in active principles 
have so far been found to occur only in China, India and some parts 
of Spain. Ephedra nebrodensis and E, gerardiana found in north- 
western Himalayas and trans-frontier borders are sufficiently rich in 
ephedrine a)ntent for commercial purposes. The other sj>ecies, 
Ephedra intermedia^ containing more of the pseudo-ephedrine, is also 
likely to find a market in the drug trade. Disturbed conditions in 
China and Spain which monopolised the market so long have offered 
a good opportunity to the Indian product and trade to be properly 
organised.—/. N, Sen Gupta. 

ANON. Some common fallacies about wood. Ind. For. LXIV 
(10): 644-647. — Some common misconceptions about wood have been 
explained. Fhey are: (1) that wood used in construction is under 
all conditions more dangerous than steel in case of fire; (2) that all 
wood in the case of time “naturally" decays as a result of age; (3) that 
some wood never decays, regardless of exposure and service conditions; 
and (4) tliat there is such a thing as “dry rot" of wood. — J. N. Sen 
Gupta. 

ANON. Yerba de La Pulga Plant. Ind. For. LXIV (11): 708- 
709. — Extensive experiments indicate that this plant possesses excep- 
tional insect-repelling qualities. It does not only contain but actually 
exudes sufficient quantities of the drug “rotenone," — one simple 
plant repelling all forms of insects in an area of 15 to ^o square feet. 
•— /. N. Sen Gupta. 

ANON. The promotion of private forestry in Finland, Ind, For. 
LXIV (12): 763-773. — Summarises the report of a Commission, 
appointed by Government, to review the work done for promoting 
private forestry during 1929 — 36 and how the wwk of forest owners’ 
associations could best be promoted. Past work is recognised as a 
development of very great significance and future proposals are based 
on two main considerations, viz. (1) that the law concerning private 
forests should be so extended as to preserve and improve the value 
of forests, and (2) that the work of improving private forestry should 
be extended and all private forests placed under rational manage- 
ment. — J, N, Sen Gupta, 
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BALANDIN, V. N* Plant indicators, Ind, For, LXIV (8); 

516. 1938. — In expressing his ideas on the question of plant indi- 

cators, the author believes that a correct forinulalioii and solution 
of that question is closely connecced with the elaboration oli the 
luudainental methods and with a thorough reconstruction of phyto- 
geography on the basis of the Marxist-Leninist theory. Modorn plant 
physiology and ccolog); prove (oin incingly that a vegetative organism 
is very adaptive to the environineni. which rules out the primitive 
theory of plant indicators ' based on the formal relations of plant 
and environment,” — J, N. Sen (Inptn, 

BEESON, C. ¥. C. Carpenter Bees, Ind. For. LXIF (12): 
735-737. PI. 1. J938. — Notes on the habits of seven species of 

carpenter bees which are }>ests in forest rest-houses, boring roofing 
rafters and posts and bamboos, with remedial measures . — Authors 
A bstract, 

BEESON, C. E. C. U ndergrowth and the biological control 
of teak defoliators, Ind, For. LXIV (8): 485 — 492. 1938. — ^The 

value of undergrowth in the biological control of defoliators in teak 
plantations has been investigated and species of plants are listed 
which are: (a) desirable because they arc the food plants of defoliators 
that are alternative hosts of parasites of rnachceralis and puera, or 
{b) undesirable because they are alternative food plants of macharalis 
or piiera or of other pests of teak. A statement of the distribution 
of identified parasites of teak defoliators is given, and experiments 
in the introduction and colonisation of parasites between Burma, 
North India and Madras are described. — Author's Abstract. 

BOR, N, L, A list of the grasses of Assam. Ind. For. Rec. (B) 
^ (3): 47— 5. ^938. — ^A list of the grasses so far known to 
inhabit Assam has been drawn up. Six grasses, new to science, viz,, 
Sclerostachya milroyi, Themeda hultonensis, Rotthoellid goalparensis, 
Deyeuxia nagarum, Ischaemum huhbardii, Hyparrhenia griffithii, 
have been described and five of thf:m figured. The following new 
combinations have been made: Helictotrkhon asperum Bor, 
Arundinella griffithiana Bor, Acreceras toukinense (Bal.) Hubbard 
mss., Microstegium petiolare Bor, Cymhopogon khasianus Stapf. mss., 
C, hookeri Stapf. mss., Schizachyrium delavayi Bor. The modern 
names of the species have l)een given together with the synonym as 
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it appears in Hooker’s Flora ot British India. I he type sheets of 
the new species are preserved in the herbarium of the Forest Research 
Institute, Dehra Dun. Author's Abstract. 

BOR, N. L. A sketch of the vegetation of the Aka Hills, Assam. 
A synecological study. Ind. For. Rec. (B) / (4): Maps a, pi. 

stsi, 1938. — ^The vegetation of the Aka Hills is described from a syne^ 
colc^ical standpoint, taking as the basis of nomenclature the system 
put forward by the American plant ecologist — F. E. Clements. 

After a preliminaiy descriptive survey of the area under dis> 
cussion, the biotic factors are outlined and the various vegetational 
units arc grouped into climax and serai communities. 

The special relations existing between vegetation and water in 
quantity are discussed in a chapter “Hydroseral Communities.” 

The very profound effect the activities of man have upon vegeia* 
tion, whether it be climax or serai, is demonstrated in chapters deal- 
ing with grazing, grasslands and vegetation near harlwtations. 

An appendix is added with the object of correlating the views 
of the writer and those of Champion in his “Preliminary Survey of 
the Forest Types of India and Burma.” — Authofs Abstract. 

BOR, N. L. The Vegetation of the Nilgiris. Ind. For. LXIV 
(10): G00-609, — Reference is made to an earlier article (by Mr. Ranga* 
nathan) on the subject in which tw^o climatic climaxes of such widely 
divergent life forms, as grassland and forest, were mentioned to co^ 
exist in the Nilgiris against the current accepted view^s of most eco- 
logists. These views are discussed in some detail, and it is concluded 
that the Shola forest is the relic of an evergreen forest climax which 
has been pushed back to its last stronghold by fire and grazing that 
have rendered stable the grassland which is only a biotic climax. — 
J. N. Sen Gupta. 

BRAITHWAFFE, J. D. Tree Planting in Akyab, Burma. Ind. 
For. LXIV (11): 697. — ^The Akyab Municipality financed a tree nurs- 
ery next door to the District Forest Officer’s house some 16 to 20 years 
ago from which numbers of ornamental and flowering avenue trees 
have since been successful!) raised. They are mostly Lagerstroemia 
flos-reginae, Casuarina, Foinciana regia and Cassia fistula. Of late 
the Jail has also been maintaining a tree nursery for the same pur- 
pose. — J. N. Sen Gupta. 
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CHATURVEDl, M. D. Cultivation of Baib. Ind. For. LXIV 
(ii): 709-713. — ^I'he baib, otherwise known as bhabar or sabai, is a 
perennial grass of considerable economic importance for ban, rope 
and paper making industries. It occurs naturally along steep slopes 
on dry, stiff soils where nothing else grows and there are possibilities 
of growing it also on bhur soils of the United Provinces. It is best 
propagated vegetatively by rootstocks collected from adjoining forests 
or from a nursery by raising local stock by seed and put out two 
feet by two feet apart. Details of the nursery and plantation 
te^niquc arc given and it is mentioned that clear weeding and 
protection from animals arc absolutely essential at the young stage. 
The grass is ready for cutting the following year and the average 
yield is one ton per acre, producing an income of about Rs. 13-6 
per annum.—/. N. Sen Gupta. 

CHAUDHRI, C. M. Tiger Census. Ind. For. LXIV (10): 612- 
615. — ^A tiger census — first of its kind — was carried out in the Palamau 
Division in 1934. A report of the census appeared in the Indian 
Forester of September 1934. In 1936 a second census was carried 
out over the whole division and the results are given in this article, 
as also the results of the third census held in 1938. — J. N. Scft Gupta. 

CHAUDHRI, S. Commercial Aspects of the Sundarbajis Divi- 
sion. Ind. For. LXIV (10): 636-644. — Most of the important 

species provide good timber and excellent firewood that have a ready 
sale in the markets of Calcutta and lower Bengal. Phe minor forest 
products of the division, e.g., golpatta leaves (Nipa fruiticans)^ honey 
and wax, shells, fish, skin, etc., contribute about Rs. j.5 lakhs to the 
annual gross revenue. There is a great scope for salt industries that 
are gradually opening up . — ]. N. Sen Gupta. 

CHOPRA, R. S. A rough guide to thinning deodar based on 
average spacing for a given girth. Ind. For. LXIV (ji): 651-653. — 
In the deodar forests of qualities I and II in the Punjab, thinning 
intensity at each decade is regulated by four times the girth thumb- 
rule, i.e.j the average espaceraent after each thinning approximates 
four times the mean crop girth at breast height. Apart from being 
quite simple in practice, it compares favourably with the F. R. I. 
Multiple Yield Tables for deodar quality class I/II. — J. N. Sen 
Gupta. 
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DE, R. N. Effect of grass on teak seedlings. Ind. For. LXIV (9): 
563-564. — ^As noticed in the Goalpara Division (Assam), the rate of 
growth of sal seedlings was definitely slower in grassy areas (mostly 
under Imperata) than in clearfelled tree forests with other weeds. — 
/. N. Sen Gupta. 

DE, R. N. Sal Inflorescence. Ind. For. LXIV (8); 502. 1938. — 
Mentions having observed in Goalpara District (Assam) sal trees 
standing side by side, not near any water, one carrying pink flowers, 
one cream and the third intermediate between the two. As for 
durability, the common belief is that redder wood is more durable. — 
J. N. Sen Gupta. 

EDWARDS, M. V. Effect of burning slash on soil and succeed- 
ing vegetation. Ind. For. LXIV (7): 438-443. — The effect of burning 
slash on soil and succeeding vegetation is discussed from the aspects 
of effect on mineral constituents of the soil, giving references to work 
done in several countries. Burning the vegetation returns to the 
soil all the mineral elements taken out by the plants during life. 
It was found that burning and the resulting formation of basic ash 
materials increased the nitrification and resulted in an increase in 
the soluble mineral constituents of the soil, but destroyed the humus 
layer. Continuous and repeated burning, however, is not considered 
to improve forest fertility. — J. N. Sen Gupta. 

GARDNER, J. C. M. Immature Stages of Indian Lepidoptera 
(i), Lymantriidae. Ind. For. Rec. (E) III (10): 187-1' u, 4 plates, 
1938. — Larvae of several species belonging to the genera Lymantria, 
Dasychira, Orgyia, Laelia, Redoa, Stilp 7 iotia, Caviria, Perina and 
Euproctis are described, with keys. — J. C. M. Gardner. 

GORRIE, R. M. The Conservation of Punjab Water Supplies. 
Ind. For. LXIV (u): 675-687. — ^Discusses how large parts of the 
Punjab foothills are being practically obliterated by erosion caused 
principally by destruction or alteration of the natural plant cover, 
resulting principally from grazing (being the most widespread and 
most insidious) and also from the system of field cultivation with 
clearfelling and burning prevalent in the foothill as well as high 
hill areas where contour trenching is unknown. Different types of 
erosion damage are also discussed under: (a) sheet washing plugs 
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soil poles; (h) soil is early robbed ol its valuable cheiuiculs, and (c) 
gullying destroys sub<soil moisture reserve; witli details of recom- 
mendations for control. There are vast possibilities for improving 
water conservation everywhere by the American method of ‘‘upstream 
engineering/' better fanning practices aiul better control of live-stock 
lo prevent overgazing. — J. N. Sen Gupta. 

GRIFFITH, A. L. An investigation into the relative merits of 
planting teak {Tectona grandis) stujups in pits and in crowbar holes 
in areas having a West Coast type of climate, hid. for. Rec. (S) HI 
(.h)* 47*59- —The investigation which consisted of ii experiments 
conducted at five centres over a [)eriod of three years (i93« to 1934) 
shows that from a consideration ol the survival percentage and mean 
height growth at the conclusion of the lirst growing season after 
planting, there are no appreciable difterences in results from teak 
stumps planted in pits from tJiose planted irt crowbar holes. As 
pitting is much the more expensi\e method of soil preparation for 
planting, it is thus not economically jusiifie<i. (A “stump" is a 
root and shoot cutting made from a one-year-old nursery seedling.) 

The experiments were done in places having a general West 
Coast ty}>e of climate with an average annual rainfall varying from 
60 inches to 120 inches and at elevations varying from the plains U]) 
lo 3,000 feet. The soils at all centres arc light forest soils naturally 
well aerated. — Author's Abstract. 

GRIFFITH, A. L. An invesiigalio}! into the best root length 
of stufnp to use when stump planting teak {Tectona grandis) in 
areas having a lies/ Coast type of climate. Ind. for. Rec. Ill (S) (i): 
1-15. — rhe investigation which consisted of 1 1 experiments conducted 
at four centres over a period of four years (193^1 to 1935) show^s that 
from a consideration of the survival percentage and mean height 
growth at the conclusion of the first growing season after planting, 
there are no appreciable differences in results from stumps within 
the rtx)t range of six to ten inches but that a root length of four 
inches gives definitely poorer results. (A “stump" is a root and shoot 
cutting made from a one-year-old nursery seedling.) 

The investigation also shows that stumps of 0.7 inch to 0.8 inch 
iliainetei give appreciably better results than those of 0.3 inch to 0.4 
inch diameter. 



1^391 


EXTRACTS 


295 


J'he experiments were done in places Jiaving a general West 
Ooast type of climate with an average annual rainfall varying from 6a 
to 120 inches and at elevations varying from the plains up to 3,000 
feet. The soils at all centres are light forest soils naturally well 
aerated . — Authors Abstract. 


EXTRACTS 

WOOD AND CHARCOAL AS MOTOR FUEL 

COTTAGE INDUSTRY 

Dr. V. S. Dubey of Benares University writes: 

Recently during the last ten years, great progress has been 
made in the use of wood and charcoal as motor fuel in Europe. 
For this purpose the worxi or charcoal is turned into producer gas 
which is passed into motor cylinders instead of petrol vapour. These 
gas producers are fitted by the side of the driver’s seat or at the rear 
end of the vehicle. In Germany at present there are se\eral thousand 
automobiles using wood gas; and this type of fuel is well established. 
But in India, though it is ideally suited for this kind of automobiles 
nothing has been done till now. We are im|x>rting petroleum at a 
\CTy high cost while cheap wood and charcoal occur in abundance 
in the country. 

In France from 1935, the Government has decided to hold two 
National Exhibitions annually, embracing (1) Utilisation of w^ood 
and charcoal gas motors for agriculture; (2) Utilisation of wood and 
charcoal gas for motors for transport; (3) Stationary and mobile 
plants for wood gas motors and (4) Wood and charcoal gas producers. 

A National Committee has l)een formed in that country to 
report on all departmental questions dealing with wood gas. The 
result of this has been that there the number of lorries and trucks 
worked by gas has greatly increased. In France wood charcoal is 
greatly used in these vehicles, but in Germany there are beautiful 
)>assenger lorries running on the gas generated from wood itself. 

Experiments have proved conclusively that one gallon of petrol 
is equivalent to jo-u lbs. of charcoal or 20 24 lbs. of wood. The 
cost of a gallon of petrol in India ranges from rupee one to R.s. 1-12, 
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while five seers of charcoal, which is equivalent to one gallon of 
petrol, costs one to two annas. 'Ihus, we clearly see that we can 
replace petroleum by the home grown fuel which would only be 
about eight per cent, of the present cost. 

The adoption of these wood gas and charcoal lorries will make 
the cost of transport very low, which will help the development of 
many new industries. For example, in the Himalayas, where no 
other means of transport than by lorries is possible, many mineral 
deposits at present unworkable due to the high cost of transport, 
would then become workable. 

The production of wood charcoal as a cottage industry will 
greatly help the villagers in the forest areas. Wood gas is an ideal 
source of power in villages where stalks of cotton and other agricul- 
tural waste can be turned to produce gas and utilise it for p)Ower. 

Looking to all these factors the Government should try to 
encourage the use of charcoal and w^ood gas in automobiles and 
trucks. 

For this purpose the following steps should be taken: 

(1) The Government should buy a few wood and charcoal gas 

vehicles as models and send them to all districts for pro- 
paganda so that the people can become acquainted of 
their uses. 

(2) The Government should hold exhibitions where all import- 

ant firms of Europe manufacturing these gas vehicles 
may also be encouraged to lake part. 

(ij) The Government should compile literature dealing with 
these gas engines and distribute freely among persons 
interested. 

(4) The Government should take up the investigations on 
different kinds of charcoal and wood available in India. 
(Such investigations have been carried out in Canada 
where the efficiency of different species of charcoal and 
wood has been fully tested.) 

With all this encouragement, it is hoped that within a few 
years we will have several thousand lorries running on this home 
grown fuel, saving lakhs of rupees from going out of the country 
as weil as providing employment to a large number of people, 
especially villagers.— (T/ie Tribune, i/^th February 1939.) 
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A NEW MICROSCOPE 

IVolonged tests have now proved that the super-microscope, 
recently demonstrated to the public of New York, is an instrument 
of immense practical value. There is every possibility that it may 
go down to history as the outstanding invention of the twentieth 
century. Tiny disease germs that are quite beyond the range of the 
ordinary optical microscope have been photographed with clarity 
and detail. The super-microscope has opened up an entirely new 
field in the science of bacteriology, and that is only one aspect of its 
usefulness. 

The basic limit of the optical microscope was reached years 
ago, although minor inventions and ideas have improved it in certain 
specialist directions. The limit of the ordinary microscope is gov- 
erned by the wave-length of light, which is far too coarse for the 
purpose of investigating the world of the infinitely little. Light 
waves are about one fifty-thousandth of an inch long. This seems 
small enough but there are many things much smaller. The germ 
that causes measles is a typical example; it cannot be identified by 
an optical microscope. 

The new microscope uses electrons instead of light, and if there 
is anything smaller than an electron, science has yet to discover it. 
The idea of using electrons for detecting very minute bodies was 
talked about ten years ago but the method eluded the research work- 
ers until 1932 when Professor Ernst Ruska of Germany announced 
that he had invented a machine — on paper. He began to build 
models to prove that his theories were correct. To-day, his first 
working super-microscope is producing extraordinary results, and 
no doubt these will be regarded as crude and coarse when the new 
instrument has been perfected. 

The apparatus looks more like a machine than an optical instru- 
ment. It stands higher than a tall man and gives the impression 
of a howitzer with knobs on. Inside the central metal tube a 
vacuum is maintained so that the electrons meet with no resistance 
as they go about their work. Air molecules would be too coarse a 
medium for the electrons to operate in. Attached to the tube is 
an instrument panel studded with dials and controls to enable the 
operator to keep in strict harness the 80,000 volts of electricity 
required to set up a stream of electrons. 
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i'he basic idea of the super-microscope is simple enough. A 
narrow beam of electrons is made to pass through the object being 
studied. The beam is then “coned” out to give an amp*liited image. 
In ordinary microscopes amplification is obtained by lenses which 
bend the light out of its natural path. Glass lenses are useless for 
electrons because glass is not transparent to them in the seme that 
it is to light. The super-microscope uses magnets and induction 
coils to establish electric fields of force at strategic points. These 
pull the narrow beam into a cone-shaped mass of flying electrons 
and at the base of the cone there is a screen on which the electrons . 
impinge. 

The beam of electrons shoots downwards, at nearly 100,000 
miles a second, througli a small aperture near the top of the machine. 
Magnetic fields “waist” the beam to an incredibly small diameter at 
the point where ihe object under examination is placed. Let us 
suppose that a group of bacteria is being studied. Some of the 
electrons are stopped by the denser portions of the bacteria. Others 
pass unchecked through the more transparent parts. Once the 
beam, or what is left of it, has passed through the object, it is fanned 
out in all directions at once and equally. Eventually, the ever- 
widening beam strikes a screen which is coated with a chemical 
capable of converting the impact of each electron into a point of 
light. 

The ol^erver looks through an eyepiece in the base of the 
machine and sees a televised half-tone, incredibly magnified, of the 
objects under study. 

The super-microscope has already photographed bacteria ao,ooo 
times larger than life, whereas the optical microscope’s limit of 
magnification is 9,000 times larger than life. As a beginning this 
is no mean effort. Given sufficient capital it would be possible to 
build a super-microscope as tall as a skyscraper and with it to magnify 
germs to the size of elephants. Theoretically, there is no limit to 
the degree of magnification possible. 

All kinds of people will want to use the super-microscope. With 
its help textile experts will be able to devise new fabrics and to 
improve existing ones. Metallurgists may discover in it the 
Philosopher’s Stone of the ancient alchemists, the magic instrument 



igair] EXTRACTS 299 

that will enable them to convert one metal into another by the 
simple process of re-arranging the atoms. Scientific detectives will 
unearth new sorts of clues with its aid. Even brewers may use it to 
study more closely the mystery of fermentation. Biologists need it 
badly for the study of genes, the infinitesimally tiny things that 
determine whether a person shall have brown hair, blue eyes, and 
so on. Genes are so small that a five-grain aspirin tablet would be 
large enough to contain all the genes necessary to determine the 
heredity of the next two million babies. Chemists need the super- 
microscope for the closer study of complex molecules, both for 
industrial and health purposes. The mystery of cancer may at 
last be probed by the new eyes. There are endless possibilities. 

The electron miaoscope has its limitations. The optical instru- 
ment can study things alive and can often watch harmful bacteria 
at their fell work. The electron beam is a death-ray that kills any- 
thing left alive by the vacuum in which it works.. This is not a 
serious handicap; the facts of an organism’s life may perhaps be 
reconstructed by obtaining many photographs of it in death. In 
any case, the super-microscope taps a world that is largely below 
the scale of life as we understand it, that indeterminate field bet- 
ween the organic and the inorganic. 

However, the electron microscope will never be able to reveal 
the secret of life itself. 

A New Era 

Intense interest has been aroused among scientists by the news 
that Dr. Vladimir Zworykin’s new “ultra microscope/’ said to be 
capable of magnifying up to 1,000,000 times, has been demonstrated 
at Richmond, Virginia. 

There is certain to be considerable controversy about the nature 
of Dr. Zworykin’s apparatus. Some students of microscopy hold 
that it is not a microscope at all. That question, and others con- 
cerned with Dr. Zworykin’s claims, will be raised shortly at a special 
meeting of scientists in London. 

“It is contemplated,’’ Dr, Clarence Tierney, Secretary of the 
Royal Microscope Society, told an Observer representative recently, 
“that Dr. Zworykin’s new apparatus shall be thoroughly discussed 
at a meeting of the society. It is difficult to make any definite 
statement until the matter has been thrashed put at that discussion/' 

P 
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Bacteria Seen.—Br, Zwor^'kin's instrument uses electrons 
instead of light. The objects magnified are projected on a fluorescent 
screen. At the demonstration bacteria never revealed before were 
shown to a large audience of scientists and technicians. 

Those who say that the apparatus is not a miaoscope point out 
that according to reports the images shown by it are not ''resolute.'' 
They are more like the outlines thrown by a shadowgraph, or the 
objects revealed by X-ray photography. 

To this others object that the apparatus is performing a func- 
tion beyond the s<opc of any microscope. They argue that even 
if the ordinary microscope uses ultra-violet instead of ordinary light 
rays, it is limited to certain wave lengths. Nothing smaller than 
these light waves can be shown. 

In other words, the microscope, as we understand it, h^s I'cached 
the limit of its usefulness, or the limit of smallness in the forms of 
life which it can reveal. 

Revolutionary Apparatus , — Although it may not have the pre- 
cision of the ordinary microscope. Dr. Zworykin’s apparatus probably 
reveals, at any rate in outline, forms of life and energy which have 
not hitherto been visible at all. 

One of its uses, if it can show ordinary molecules with sufficient 
accuracy, may be m do away with the need for elaborate X-ray 
study of large and complicated molecules. 

Dr, Zworykin, Director of the Electronic Research Laboratory 
at Richmond, was closely associated with the invention of the 
television camera. 

Indeed, his new "ultra microscope" is allied technically to the 
ordinary television camera. The electrons emitted by the object 
to be studied are focused by a powerful magnetic field, and the 
locused image, much magnified, is shown, as in the television receiver 
on a fluorescent screen . — {Hindustan Times, $oth January 1939.) 
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SOIL DENUDATION AS ADVERSE FACTOR ON 
RIVER SUPPLIES AND AGRICULTURE 

[Cff/i/ra/ Hoard of Irrigation Chiarterly Bulletin Xo. iif, 
October to December 19.^8.] 

The following extracts may be of interest to those connected 
with forestry in India: “Soil Denudation as Adverse Factor on 
River Supplies and Agriculture** was the new title adopted by the 
Board for the problem dealing with the effects of deforestation on 
irrigation projects. Dr, Burns. Technical .Adviser to the Imperial 
Council of Agricultural Research, and Dr. Gorrie, i.f.s., Punjab, 
were present during the discussion on this problem. The Board 
agreed that the major evils resulting from soil denudation were: 
(a) the increase of intensity of floods, (b) the decrease of the dry 
weather flow in rivers, (c) increased silt charges in the rivers, (d) 
deterioration of the rivers, and (e) reduction in the cultivated areas. 

Dr. Burns informed the Board that the problem was receiving 
very careful consideration by tlie Imperial Council of Agricultural 
Research, and Sir John Russell, in his report on agricultural research 
in India, had drawn attention to this problem with which India 
was faced, and had stated that there was ample evidence that 
denudation was taking place on a large scale, and that immediate 
action was necessary. 

The Board agreed that the situation was acute and that imme- 
diate action for preventing further damage should be taken without 
further investigations. 

Dr. Gorrie explained the methods adopted in the Hoshiarpur 
District in the Punjab and compared them with methods used in 
the Etawah District in the United Provinces. He said that it was 
impossible to evolve a system which would suit all conditions and 
each case had to be considered on its merits. 

The Board came to the conclusion that the best method of 
tackling the problem was for the Provinces and States to take up 
a large number of small schemes similar to those undertaken in 
the Punjab and the United Provinces — the nature of the scheme 
depending upon the local conditions, 
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The President said that there was much more chance of success 
if systems were introduced by which the local villagers could see 
some advantage to themselves in the measures introduced to pre- 
vent denudation. Dr. Gorrie informed the Board that the system 
adopted in Hoshiarpur of checking grazing and substituting grass 
cutting was self-supporting, as there was a market for both fodder 
grasses and chabbar grass for paper. 

The Board passed the following resolution on the subject: 

This Board is convinced that the evils of denudation in India 
are so serious and widespread that action for its further pre- 
vention should be taken vfithout further delay. Denudation 
causes high floods in summer and low river levels and small 
supplies in winter, which result in — 

(a) damage to canal systems through interference with the 

regularity of canal supplies, 

(b) harmful deposits of sand, 

(c) interference with river navigation, and 

(d) widespread damage to the country-side. 

Methods which have been found effective depend on the local 
conditions. They include — 

(/) better field cultivation in order to reduce erosion from 
plough land, 

(«) better live-stock management in order to reduce erosion 
from grazing' lands, 

{iii) afforestation of such village waste land as can be devoted 
to the production of timber, fuel and fodder trees, 

{w) the conservation of grass land, 

(v) the substitution of organised taungya for shifting 
cultivation. 

The Board considers that all Provincial and State Governments 
should be urged to develop and extend the most suitable local 
machinery to deal with further denudation and the above- 
mentioned allied problems. 
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CENTRAL BOARD OF IRRIGATION, QUARTERLY 
BULLETIN NO. 12, OCTOBER TO DECEMBER 1938 

Printed catalogues of the books, etc., in the Board’s library are 
not available as the cost and time involved in preparing them are 
not comniensurate with the advantages gained. The quarterly 
bulletin contains a list, with abstracts, of all the literature received 
in the library during the quarter, and with the author and subject 
card indexing system in use, it is possible to supply at once any 
information concerning the literature in the library which could be 
obtained from a printed catalogue. Readers of this Bulletin who 
desire to borrow literature from the Board’s library are invited to 
address the Secretary, stating the names of authors of any literature 
they have in mind, or the subjects in which they are interested. 

Under the abstracts of literature received during the quarter, 
the following are included: 

Recommendations regarding the niethcxls of determining 
general rainfall over any area are made in a report issued by a 
committee of representatives from the British Rainfall Organisation, 
the Royal Meteorological Society and the Institution of Water Engi- 
neers (Water and Water En^neering, Vol. XXXfX, No. 487). 

A number of articles describing the construction of earth roads 
with a treated surface in Southern United States are published in the 
Engineering News-Record (Vol. i:fi. Nos. to, 13, 14, iti). 

An extended summary of an article by Horton entitled “Hydro- 
logic Aspects of the Problem of Stabilising Stream Flow,” which 
appeared in the Journal of Forestry, Vol. 35, Nb. 11, November 1937, 

is also given. 

“Methods and means of regulation of stream flow are discussed 
in this article. There are three schools of thought who 
advoc-aic three different lines of approach to the problem 
of jitream-flow regulation. One schcK)l comprising many 
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engineers hold that stabilisation can best be accom- 
plished by surface storage reservoirs. There are numerous 
examples of successful stream regulation by reservoirs 
but the method has its economic limitations which are 
enumerated and discussed. The seomd school of thought 
consists of foresters and conservation enthusiasts who 
claim that forests are natural stream flow regulators and 
that if forests are maintained in a drainage basin, 
particularly in the mountainous headwater regions, much 
can be accomplished in the way of stream How regulation 
including elimination of floods and maintenance of 
regular low water flow. It was considered that the sponge- 
like action of forest litter was mainly responsible for the 
conservation ot water and stream regulation. Recent 
knowledge acquired on the subject, however, shows that 
the leaf litter theory of stream stabilisation by forests is 
unsound, and the beneficial effects of forests on stream 
regulation are questionable. Certain facts in support of 
this view are discussed. There are, however, certain con- 
ditions associated with forest soils which may have a 
beneficial effect on stream regulation, which are stated. 
The most important amongst these is the greater infiltra- 
tion capacity of forest soils. Recently a third school of 
thought regarding stream flow regulation has come into 
prominence as a result of advances in scientific hydrology. 
I'he tenet of this school is that something may be accom- 
plished in stabilising stream flow if some practical means 
could be found to increase the infiltration of the soil. 
The author then discusses several possible methods of 
increasing total infiltration, and its effect with reference 
to increase of total available soil moisture and changes 
in total run-off and stream flow regulations.. Infiltration 
may be increased by keeping the soil in good tilth, and 
cultivating promptly when the soil has become sunbaked 
or rain packed; by increasing the length of overland 
flow by terracing and other means; by encouraging grass 
. and close growing grain crops; and by increasing depres- 
sion storage by strip cropping. The author presents an 
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analysis of the rainfall in a particular area in order to 
determine the changes of soil moisture and ground water 
accretion quantitatively. The results obtained are dis- 
cussed and the quantitative effect of increased infiltra- 
tion on soil moisture and run-off is shown." 


INDIAN WILD LIFE 

(An ninstrated Quarterly Mairaiine) 

Official oryan of 

All-India Conference for the Preservation of Wild Llfe« 

Fnll of most Interesting articles on Indian Wild Birds and 
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ONLY INDIAN MADE 

WOVEN WIRE FENCINGS. 

^ Only Indian Made Woven 
Wire Fencing for Forests 
made from Indian Wire. 
Nonslipable Knot. Any spe- 
cifications from 2" to 12". 
Barbed Wire. Hexagonal 
Wire Netting. Posts. Cor- 
ner Posts with Straining 
Posts and Intermediate 
Posts with Straining Posts. 
Forest Tools. 

Cast* Iron Weights of all 
description. 

Cast Iron Legs for Benches. 
Pulleys for Wells, Iron 
Railings. 

Iron Ploughs for bullocks, 
Persian Wheels, Sugarcane 
^ Crushers for bullocks. 


AGARWAL IRON WORKS 
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The following information is taken from the aeoonnte relating tothe 

IMPORTS 


quantity 



Total 

Other than Teak— 
fitoftwoods 

]!^tch woods . . 

Unspecified (value) 
Firewood 
Sandalwood 


Total (value) .. 

Manufactures of Wood 
and Timber — 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood 

Other manufactures 
of wood (value) .. 


Total (value) . , 

Total value of Wood 
and Timber 

Other products of Wood 
and Timboi'— 

Wood pulp (owt.) .. 



2 , 01.939 


1 , 83»522 
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VALUK 

ARTlaES 

Month or FEBRtiARy 

11 Months, Ist April to ent» 
OF Febrttarv 


1937 

1938 

1039 

1936-37 

1937-38 

1938-39 

Wood and Timber 
Teakwood— 

Siam 

4,627 

27.811 

6,924 

1,15,712 

■ 

i 

1,41,261 

1,06,489 

FrenoH Indo-Ohina 

35,124 

21,935 

8,638 

2,78,273 

2,36,921 

4,21.954 

Burma 

.. 

13,85,650 j 

15,28,623 


1.85,39,326 

1,83,37.140 

Java 

.. 

35,270 


1,82,268 

5.97,659 

2,04,683 

Other countries 



4,292 

93 

71,218 

9,402 

Total 

39,701 

14,70, 666 

15,47,477 

5,76,346 

1,95,86,385 

1,91,69,668 

Other than Teak— 
Softwoods 

Matchwoods 
Uuspeoified (value) 
Firewood 

Sandalwood 

29,U13 

41,280 

21,131 

0^789 

87,557 

20,668 

2,74,549 

1,053 

3,443 

47,016 

22,791 

2,43,438 

465 

71 

7,74,805 

5,95,720 

3,21,856 

4,863 

84,944 

13,70,513 

5,54,897 

26,52,631 

8,961 

38,678 

10,26,109 

5,14,999 

28,75,659 

7,904 

37,509 

Total (value) . . 

89,213 

1 

3,87,270 

3,13,781 

17,82,188 

46,31,680 

44,62,180 

Idaau&ctures of Wood 
and Ttn^ber— 
Furniture and Cabi- 
n^ware 

Sleepers of wood . . 
Plywood 

Other manufactures 
of wood (value) .. 

83il93 

95,661 

No data 

62,069 

1,25,076 

7,662 

92,267 

1,21,026 

6,88[866 

13,50,706 

No data 
81,593 
10,38,146 

16,99,078 

55,413 

11,62,397 

14,82,047 

Total (value) . . 

1,78,854 

1,87,146 

2,20,955 

20,45,572 

28,18,817 

20,99,857 

Total value of Wood 
and Timber 

3,07,818 

20,45,081 

20,92,213 

44,04.106 

2,70,36,882 

2,63,31,705 

Other Products of Wood 
and Timber- 
Wood pulp (owt.) ,, 



1,32,062 

13,22,307 


33,06,«97 
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E3TORTS 


tUAf 


ARTICLES 


QUANTITY 


Month of Ekbrimry 


11 Months, 1st April to end 
OP February. 


Wood and Timber 
Teakwood— 

To United Kingdom 
„ Germany 
„ Iran 
Ceylon 

„ Union of Soutii 
Africa 

„ Portuguese East 
Afriw 

„ United States of 
America 

„ Other countries 


Total 


Teak keys (tons) . . 
Hardwoods other tba n 
teak 

Unspeoified (value) 
Firewood 


Total (value) , . 

Sandalwood— 

To United Kingdom 
„ Japan 

„ United States of 
America 

„ Other countries 


Total 

Manufactut 68 of W oods 
and Timber other 
than Furniture and 
Oabinetware (value) 

Total value of Wood 
and Timber 

Other Products of 
Wood and Timber 






















SXffUCfS 

EXPORTS 


mi 


m 


VALUE 


ARTICLES 

Month of February 

11 Months, 1st ApRi/i to end 

OF February 


1937 

1938 

1939 

1936-37 

1937-38 

1938-39 

Wood aku Timbeb 







Teakwood— 




84.74,523 

30,947 


To United Kingdom 

8,34,392 

2,781 


5,969 

„ Germany 

48,458 



10,82,674 


160 

M Iraq 

36,544 

12,117 

5,928 

1,23,706 

4*2.469 

62,869 

„ Ceylon 
„ Union of South 

39,454 


2,02,316 

12.50,264 

266 

343 


Africa 

,, Portuguese East 

1,40,740 


•• 



3,38,150 

Africa 

,, United States of 

35,567 





1.26.012 

America 

1,092 





„ Other countries 

1.19,376 

26,497 

66,428 

12,65,968 

2,31,956 

6,81,457 

Total 

12,55,622 

40,395 

62,35f5 

1,28,03.613 

3,05,638 

7,50,788 

Teak keys 

Hardwoods other than 

38,510 



4,90,877 

1 

1,62,931 


422 

teak 

20,145 



4,020 

Unspeoitied (value) 
Firewood 

1,80,602 

31 

44,380 

5*2,364 

8,30,697 i 
111 1 

i 

11,22,690 

1,735 

:i,04,t)4l 

Total (value) . . 

2,39,288 

44,380 

52,354 

14,83,616 

11,28,445 

3,04,463 

Sandalwood— 




8,300 


26,680 

To United Kingdom 




M Japan 

„ United States of 




1,38,768 

4,94,548 

64,680 

5,96,716 

47,633 

3,54,380 

America 



30,000 1 

„ Other countries 

5,132 

19,186 

23,235 ' 

2,26,511 

3,12,100 

1,76,723 

Total .. 

1,32,032 

75,186 

05,235 

8,68,117 

9,96,526 


Manufactures of Wood 







and Timber other 
than Furniture and 
Cabinetware (value) 

24,788 

31,809 

38,226 

1,38,776 

2,84,(U7 


Total value of Wood 




1,63,64,122 

27,14.665 

21,48,368 

and Timbers 

16,51,730 

1,91,770 

2,18,170 

Other products of 







Wood and Timber 

X 0 data 


Ao data 
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Sliishi Valley with Qurrcus Ifcx on the lower slopes. Photo: H. L. Wripht, 
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FORESTRY BEYOND THE INDUS 

By H. L. Wright^ i.f.s. 

IL-~THE CHITRAL FORESTS 

(Continued from page i}54 of the **Indian Forester*’ for May, 1939.) 

To the forester the chief interest of Chitral lies not so much 
in its marking the northern limit of the deodar, as in its being the 
most northern tract with which the Forest Department in India 
is connected. For here the massive range of the Hindu Kush Ibrms 
an effective frontier to Afghanistan, of which a narrow strip in the 
valley of the Oxus is all that separates the Indian Empire from 
Russian Turkestan. 

Chitral is about the size of Wales. It is entirely mountainous 
and possesses in Tirich Mir (25,426 feet) one of the highest peaks 
in the world. The whole country is drained by the Kunhar river 
which, after leaving the State, enters Afghanistan, where it joins 
the Kabul river near Jellahabad, and as such flows into British 
India not far from Peshawar. The Kunhar river is the only practi- 
cal line of export for Chitral timber, and it is the two hundred 
miles of floating through Afghan territory that has been and always 
will be the deciding factor in forest managemeiit in Chitral. 

Chitral is no longer the inaccessible country it was in days 
gone by, for leaving aside travel by aircraft, which get there in an 
hour from Risalpur, it is quite possible, in the long days of summer, 
to leave Peshawar in the early morning and to be in Drosh, the 
garrison town, or Chitral, the capital, the same evening. But this 
is hard going, and the usual way is to motor as far as Dir, the 
capital of Dir State, on the first day and after staying the night at 
the levy post to cross the Lowari Pass to Ziarat, the first levy post 
on the Chitral side, on the next, and to reach Drosh or Chitral on 
the third day. 

A 
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From Dir to Drosh is thirty-six miles, and the last ten miles 
of this can be done by car, for His Highness the Mehtar, with 
considerable enterprise, had a fleet of Fords brought across the 
pass in parts and reassembled the other side, so that from Mirkhani, 
where the road from the pass joins the main valley, it is possible 
to motor right up to Chitral. But for those with weak nerves it 
is better to walk or to ride, for the C^hitrali driver, with a contempt 
bred by familiarity, is quite unmoved when the off back wheel 
skims perilously near tlie edge of the road, which in most places 
drops sheer down to the river. 

The forests are found in all the side valleys on both sides of 
die Kunhar river from the Afghan frontier as far as Chitral itself, 
above which the deodar disappears. They form an almost con- 
tinuous belt, between 6,aoo and 10,500 feet for a distance of roughly 
seventy-five miles, and are typically dry zone deodar forests, for the 
rainfall of Chitral is only thirteen inches, of which five fall during 
the winter. The forests contain small numbers of blue pine and 
silver fir, and in places there are a few chilgoza {Pinus gerardiana), 
but deodar forms roughly ninety per cent, of the growing stock, 
and is generally almost pure. 

One of the interests of the (Jiiira! foiesis is that they enable 
us to see what deodar forests in India must have been like before 
they were brought under management some fio to 70 years ago. 
They are full of dead ^trees, the result of ptisi lires, while every- 
where mature and over-mature trees predominate. Regeneration 
is on the whole excellent, except on hot steep slopes, where the 
soil is rapidly lieing washed away and deodar is losing ground. 
The forests have neither been demarcated nor settled and protec- 
tion is purely nominal. But except for periodic and fairly localised 
burning, damage is not important; grazing is pot heavy and the 
demands of the local people for timber arc small. As with all dry 
zone deodar, the trees are slow growing and of rather ptmr quality, 
one noticeable feature being the thicknes.s of the bark. The tim- 
ber, too, is markedly inferior, being very liable to cracks and shakes, 
and it is doubtful whetlier sleej>ers rut from these trees would find 
favour with the Indian Railways. 

The first and only real examination of these forests was made 
as long ago as ic)o8 by Khan Bahadur Munshi luiamuddin^ an 




The Kuldani Gol forest — pure deodar with excellent regeneration. In the background can be 
seen the Kunhar Valley leading up to Chitral. 


Photo: H. L. Wripht. 
(Copyripht.) 
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officer of the Punjab Forest Service, who spent three months in 
the State and submitted an excellent report, which even now pro- 
vides the only detailed information we have regarding the forest 
resources of the State. According to this report the total area of 
the forests is 38,000 acres or 60 square miles, but this figure was 
calculated from the old survey sheets and may be wide of the mark. 
The Khan Bahadur also made a rough assessment of the standing 
crop of I Class trees (24 inches in diameter and over), and although 
this was based on very imperfect data, viz., the enumeration of five 
small sample plots, it gave him the material from which to calculate 
a provisional yield. According to his estimate the forests contained 
187,800 deodar and 9,200 blue pine trees 24 inches in diameter and 
over, and from ring countings he determined that the average age 
of an 18-inch tree was 125 years and of a 24-iruh tree 175 years. The 
recruitment period from the 2nd to the ist Class w^as thus 50 years 
and during this period he proposed to remove three-quarters of the 
1st Class deodar and all the 1st Class blue pine, giving an annual 
yield of 2,817 deodar and 184 blue pine. 

But use was never made of this calculation, for as then pointed 
out, the great difficulty in working these forests is theii geographical 
situation, for unless the Afghan Government give permission for the 
passage of Chitral timber, and not only that, guarantee its safety 
in transit, there could be no hope of these forests becoming of 
commercial importance. 

So, for twenty-one years after the Khan Bahadur's visit, very 
little happened. Various contractors, chancing their luck, extracted 
log's and brought them down to the river bank in the hope of getting 
permission from the Afghan Government to float their timber, but 
this was not given, and rotting logs remain as evidence of these 
past failures. In 1999, however, when prospects of a settlement 
appeared more rosy than usual, Holland, one of the Punjab Con- 
servators was, at the request of His Highness the Mehtar, deputed to 
Chitral for a month to mark trees for a pros^iective purchaser. 
Chitral was a long, journey from the Punjab before the motor road 
to Dir, and out of this month, he was able to spend only a week 
in the State, during which he marked two thousand 1st Class trees 
ip (he Shishi Valley, But after his visit neptiations with Afghan- 
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istan again broke down; no sale materialised and the trees remained 
standing. 

Nothing further happened until 1934, when an entrepreneur 
from the Punjab obtained a concession from His Highness for five 
thousand trees. He prc^essed to be persona grata with the Afghan 
Government, and to be able to obtain permission to float his timber 
to Peshawar. Government, therefore, agreed to the trees being given 
to him, and these were marked by Khan Bahadur Khan Mohamed 
Khan of the Peshawar Division, and included Holland's previous 
marking. The contractor, however, felled only six hundred trees, 
from which fifteen hundred logs were extracted and brought to the 
Shishi river, but here the work stopped for the contractor was unable 
to come to terms with the Afghan Government. 

Turning now to more recent history. Early in 1936, another 
contractor came forward whose expressed intention was not to export 
logs through Afghanistan, but to convert sleepers and to carry them 
over the Lowari Pass to Dir, and thence by motor lorry to the rail- 
head at Dargai. He was, therefore, given the trees left by the 
previous contractor and, during 1936, extracted some fifteen thousand 
scantlings of which twelve thousand were broad-gauge sleepers. 
These were floated down to near the junction of the Lowari road 
and landed there, but so far none of them has been taken across to 
Dir by camels. Nor is it likely that any of them ever will be, for 
the whole scheme was fantastic, with deodar sleepers selling at less 
than it would cost to carry them to rail-head. 

Since then, sleeper work has been shut down and the contractor 
has been devoting his attention to logs, for during 1937 ^ Chitral 
delegation, headed by His Highness's brother, went to Kabul to 
discuss the terms on which floating should be allowed. The agree- 
ment then concluded is now awaiting ratification, and the time is 
now probably not far distant when the way through Afghanistan 
will be open and the working of the Chitral forests will at last 
have become a practical jn^oposition. 

{To be continued,) 



The Shiilii V^allcy, the best forest nullah in Chitral. 
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CONVOCATION DAY OF INDIAN FOREST RANGER 
COLLEGE, DEHRA DUN 


'rhe ceremonial close of the 1937 — ‘^9 Indian Forest Ranger 
(Jourse took place on 1st April 1939, in the Convocation Hall of 
tiie Forest Research Institute. The Honourable Member, Kunwar 
Sir Jagdish Prashad, very kindly consented to spare the time, among 
many other more pressing duties, to preside at the distribution of 
prizes and certificates, which he gave to the students after the 
following address: 

“Mr. Mason, Mr. Ranganathan, Ladiks and Gkntlemkn, 

It is a very real pleasure to me to l>e able to attend this func- 
tion to-day. 1 have for some years now been intimately associat- 
ed both with the Forest Research Institute and with the |X>Ii(:y 
of the Government of India in legard to India's great forest 
resources and potentialities. It needs no reminder from me to 
recall to you that the administration of India’s forests now 
lies in the hands of the different Provincial Govemnnents, 
But the Government of India has still a function to perform 
in the matter both of research and of co-ordination of effort 
where 'the Provincial Governments seek assistance, in this 
held I believe the Central Government can be of real benefit 
to Provincial Governments and to India as a whole and it 
has been a great pleasure to me to observe the keen interest 
which Provinces and States have evinced in the various lines 
of research which the Central Government have taken up. 
I have also been greatly struck by the large number of enquiries 
which the Research Institute received from all quarters. 

Forests constitute an all-India interest of the hrst magnitude. 
The area under forests is about a hundred thousand square 
miles, of which a little over seventy-one thousand square miles 
are reserved. Nearly 1st million animals graze in our forests 
and the gross revenue exceeds rupees st^ crores, a major por- 
tion of which is spent in meeting the charges of forest 
administration. It is of paramount importance that through- 
out India we should have ior the management of this most 
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valuable property competent and intelligent officers trained 
ill scientific methods to carry out the orders of the various 
authorities. 

Inter-Provincial Interest . — ^We are all aurare that the effects 
ol forest administration are not confined within provincial 
boundaries. Erosion in one province may mean floods in 
another. It is essential, therefore, that forest problems should 
be approached with a wide appreciation of India’s needs as a 
whole and with a full realisation of the havoc that a short- 
sighted policy and inefficient administration may cause. With 
the spirit now apparent in the staff and the students of this 
College, I have no doubt that this wide and generous outlook 
will be inculcated to the lasting good of India. 

As has already been said, this C>ollege now caters virtually 
for all the constituent parts of the Indian Empire. The College 
could, I believe, hardly be better situated. Climatically, 
Dehra Dun offiers many advantages and is in close proximity 
to forests where practical administration can conveniently be 
studied. In addition, it has at its disposal all the resources 
of the Forest Research Institute, possibly the finest Institute 
of its kind in the world, and the assistance of experts in the 
different branches of science with which the competent forest 
officer must be acquainted. The latter is, I think, a particu- 
larly important consideration. It is not even yet widely 
enough realised that a forest officer needs to be something 
more than a glorified lumber man. Mr. Ranganathan has 
already mentioned the varied subjects wdiich the course 
includes. But it is not enough to have merely book know- 
ledge. Common-sense must guide the application of scientific 
training to the problems at hand. The comparative isola- 
tion in which '4, forest officer must pass’ a large part of his 
professional life puts to a severe and recurring test certain 
qualities of character: a. power to take decisions and assume 
responsibility, for he cannot always call to his aid the tele- 
phone or rush up to headquarters in a motor car; an abiding 
sense of duty and willingness to work for the good of the 
country, even if the result of his labours may not be imme- 
diately apparent and, rBerefore, fail to secure popular 
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recoguilioii. Bui even if the loresi officer were to pass all 
these moral tests successfully, he cannot really be efficient and 
do full justice to himself unless he has the stamina and g<x>d 
health to stand the rigours and hardships inseparable from 
a life in the jungle. J, therefore, applaud the attention given 
in your curriculum to the students’ physical fitness. 

I am particularly glad to hear that tours arc conteniplated in 
different parts of India. The students will be enabled thereby 
to take a wider <>utlfK)k on forestry in India, to which I have 
already referred. 

(Uiamnlee of Ktiiployinnil . — l.et me now turn to one or two 
smaller jxnnts of detail. Firstly — and this does to some extent 
follow logically what I have just been saying — I should like 
to express my agreement with Mr. Ranganathan as regards 
(jualifications for entrance to this course. Fhe Provinces and 
States need the very best men they can get‘for their Forest 
.services. We are doing our utmost to give them a really first- 
cla.ss technical training, bm;. in their own interests we must 
insist u{K>n minimum qualifications without which the 
student cannot reap the full benefit of our course. I am, 
therefore, in full agreement with the insistence upon tliese 
qualifications and with the proposal that we should have a. 
somewhat wider field of choice. 

Another |K>int to which I wish to refer is the siipulaticm that 
private students should be guaranteed einployinenl, before 
they are admitted to the course. Fhis ntay seem a somewhat 
curious stipulation in view of what I have stated a!>out the 
necessity of obtaining the very l^est men. But we have been 
compelled to take other considera'tions into account. It must 
be admitted that it is of no value to anybody that there should 
be qualified men at large in India unable to secure employ- 
ment of the type for which they have been specially trained. 
Yet in the past this has been our unhappy experience, and 
in 1934 Sir Gerald Trevor informed Government that there 
were still a number of private students, who passed out in 
1928 and subsequent years, in search of employment. Their 
training had obviously been a waste of time and money both 
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on their part and on ours. We, therefore, decided that pri- 
vate students should not be admitted unless we knew that 
they would get employment afterwards. I may add that we 
now have a ifull complement of students and, while we may 
regret any individual discouragement that the stipulation may 
cause, I am satisfied that the College is now performing a ser- 
vice that will be of benefit to India for many years to come. 

1 should like to refer also li) the incTcasing number of 
applications which are received from Indian States. In 
August last it was found that, apart from private students, 
there were applications from as many as 17 candidates from 

States. The accommodation here is limited and to allow 
a class to grow unduly is merely to overtax the staff and reduce 
the value of the course. We were compelled, therefore, to 
accept less than the full numl>er of applicants, but I should 
like to say how greatly 1 welcome the interest displayed by 
the Princes in the facilities which we offer. It is, I am sure, 
an augury with great promise for the future. 

You have heard from Mr. Ranganathan the results of the 
course. I do not propose 10 comment on them furthci‘ than 
to say that they are the best possible evidence of the keenness 
and devoted work of both staft and students. I offer them 
botli iny congratulations. To-day there are students who 
have completed their training. I wish them all tlie best 
fortune in the careers that lie before them and I am con- 
fident that wherever their service may take them in India they 
will look back wuth affection and regard to Dehra Dun. 
Thirty-four new students are now joining. To them I take 
the liberty of extending, on behalf of all present, the most 
cordial welcome. They will find plenty of hard work here 
and plenty of good-will and friendship. It is now in their 
hands to show how they can help India. 

One word more. I wish to associate myself with Mr. Ranga- 
nathan in his expression of thanks to the Staff and to the 
many others who have given such ungrudging assistance. It 
is clear to me that there has been that team work here which 
is the foundation of success in all such institutions as this. 
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Tliere could be no happier promise of a flourishing future for 
this College than the continuance of that spirit. I offer my 
thanks and my congratulations to all who have worked so 
hard to build that spirit up and 1 know full well that all of 
you have an outstanding example of it in Mr. Mason, He 
has many duties to perform and perhaps cannot give as much 
time as he would like to personal con tact with the College. 
But I know that he continues to be a source of inspiration to 
you and an ever present help in time of trouble. Under his 
guidance and with the willing assistance of the able staff he 
has h€l|X‘d to collect, 1 have no doubt that the Forest Ranger 
Clollege will go from strength to strength and prove its worth 
again and again in the widening history of India. 

The proceedings had been opened with the following speech 
by the Inspector-General of Forests, Mr. L. Mason: 

Sir J aguish Prashau^ Director oi mr: Inuia.v Fores i Ran(;er 
College, Lauies and Gentlemen, 

It is my privilege to extend to you, Sir, the most sincere wel- 
come and to say how greatly we appreciate your gtxxlness in 
sparing the time amidst your multifarious and exacting duties 
to honour us by your presence here to-day. 

We know. Sir, that with your intimate and lirst-hand knowl- 
edge of the forests and of the conditions under which the forest 
officer carries on his work, we can always rely not merely on 
your personal sympathy and interest but, as I have myself 
evei 7 reason to know, on your active help in all matters 
which concern our Department. 

I can, therefore, assure you, Sir, that your presence here to-day 
is a source of great encouragement to all of us here, to whom 
are entrusted the responsible duties of teaching and training 
the future forest officer. 

Before calling on the Director to }>resent his report on the 
course which is now ending, I would, if I may, Sir, briefly 
touch on some of the more important features of the past 
two years' happenings. I would first refer to the changes in 
the Directorship. In April last, at the close of the first year 
of the course, we said ‘'Good-bye" to the Director, Mr. Hall, 
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Oil his well'deserved promotion to act as Conservator in his 
own Province — the United Provinces, When the College was 
re-opened in April 1935, after remaining closed for about 
three years, ^ Mr. Hall was appointed as its Director. The 
College was fortunate indeed to have had at this juncture 
not only one with great organising ability but one possess- 
ing — as Mr. Hall does — a special aptitude for teaching and— 
what is of not less importance — the gift of gaining the con- 
fidence aiid respect of those he teaches. Throughout the 
time he was Director at the College, his devotion to the in- 
terests of the students never failed and his kindness and 
friendship will always be remembered with gratitude by those 
who were taught by him. And I know that the students 
would not forgive me, were I not to include Mrs. Hall in this 
tribute. I remember, when the news of Mr. Hall’s transfer 
first became known, the students asking me as to what they 
would do without Mrs. Hall being there to advise and treat 
them in their various ailments. But it was not only her aid 
as a skilled doctor that they sought when away in the jungles 
and out of reach of the (College Doctor, but in numerou.s 
other ways. 

rhere was indeed no asfx;ct of the College life in which she 
did not take the nibst intense interest and she was the friend 
of all. Her kindness and friendship tcK), will not he soon 
forgotten by the students whose privilege it was to know^ her. 
You will all, I know', join with me in wishing Mr. and Mrs. 
Hall all happiness and success in their new post. 

Much as we felt the departure of Mr. Hall, we are happily 
still able to draw on ’the Indian Forest Service for officers to 
fill this very important post and thanks to the good offices 
of the Madras Government, we were fortunate enough to 
secure the services of Mr. Ranganathan. It is never easy to 
follow in the footsteps of a distinguished and popular prede- 
cessor but Mr. Ranganathan quickly showed that in him we 
have found a worthy successor and may I say of Mrs. Ranga- 
nathan that in her, too, we have a worthy successor to her 
predecessor. And here I would like to say how glad we are 
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to see Mr. Ranganathari here to-day restored to liealth alter 
his severe illness. 

With two insmictors only, we (an ill allord to have eiiiiei 
one ol them laid aside by illness. Fortunaiely lor us, how- 
ever, when Mr. Ranganathan fell ill, there was no lack of 
willing helpers to assist Mr. Madan. on whom the responsi- 
bility of the charge of the class devolved. All the projected 
tours were carried out in full and the practical instruction of 
the students was not allowed to suHet , thanks to the assistance 
so readily given to Mr. Madan by the Divisional Forest Officers 
and staffs of the divisions in which the class toured. Simi- 
larly, ill the case of the theoretical instruction at headquar- 
ters, Mr. Harrison, although already fully (Kcupied with his 
own duties, at once .came forward to help us out of our diflli- 
culties by undertaking the lectures on Engineering and 
Surveying. 

10 them all, I would tender oin most grateful thanks. 

1 would here desire to add a special word ol thanks to Mr. 
Pring, the Divisional Forest Officer, Rulu. and to Mrs. Pring 
for all (hey did for Mr. Ranganathari during his illness. 1 can- 
not describe their kindness, both to Mr. and to Mrs. Raiiga- 
nathan, better than in the words ol Mr. Ranganathan: 
“Mr. Pring could not have tieated me with greater kindness 
or done more for me, had 1 been his brother.” 

riie main burden ol carrying on the (oiirse in the absence of 
the Director has necessarily fallen on the shoulders of the 
Assistant Instructor, Mr. Madan. .Ml credit is due to him; 
lor the efficient manner in which he has discharged his heavy 
and res|x>nsible duties and for thus bringing the course to a 
successful conclusion. 

I would, Sir, also tender my warmest thanks to the officers of 
the Forest Research Institute, who, in addition to their other 
duties, have lectured to the students and to those who have 
so kindly undertaken the examination of the students on our 
behalf. To the Commandant of the Bengal Sappers and 
Miners, through whose good offices the students were per- 
mitted to receive the most valuable instruction in field 
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engineering at Roorkee, I would also like to express my 
warmest thanks. I will not. Sir, anticipate what the Director 
may have to say in his report beyond stating that I am well 
satisfied that the standard of the class, both in respect of work 
and games, has been well maintained. Ten students out of 
a total class of 32 obtaining honours as compared with eight 
students out of 27 in the ]>revious course. Physical fitness 
is an essential qualification for the forest officer and 1 think 
a glance round the students silting here l>efore us will satisfy 
you. Sir, tliat this part of the College training has not been 
neglected. I cannot. Sir, conclude these remarks without refer- 
ring to the tragic loss, from enteric fever, of student Hazarika. 
Despite the very best medical attention, and after a most 
gallant fight, student Hazarika died in the Coronation Hospital 
on the 6th January 1939. Hazarika was a most popular and 
at the same time a most promising student. Had he been 
spared to serve his Province, I have no doubt but that he 
would worthily upheld the traditions of the College. To his 
bereaved relations, we offer our most sincere condolences. 

1 now, Sir, call on the Director to presen 1 his report. 

The Director’s report was as follows: 

Sir Jagoish, Mr. Mason^ Ladies anu Genji.emen, 

May I say how ghid and honoured we feel that in the pressure 
of much work Sir Jagdi&ii has found it possible to be present 
on this occasion. To us, of course, this occasion is important 
as it marks the ceremonial close of the biennial course 
(1937 — 39) of the Indian Forest Ranger College. 

This College was founded in 1881 and was known as the 
Forest School in the old days. At some later date, its name was 
(hanged to the Imperial Forest College. This name was 
retained for several decades and, through many vicissitudes, 
till some months ago, when it became necessary to change it 
again, owing to the starting of another collbgfe at ^ew Forest 
with initials which were the same as those of the old Imperial 
Forest College. I refer to the Indian Forest College. As you 
all know, the present name of our College is the Indian Forest 
Ranger College. Except for a short period of years* when 
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the College remained closed owing to general restriction of 
recruitment, the College has an unbroken record of work 
during a pericxl of 55 years. The students who will presently 
leave the College to serve in all parts of India and we others 
who teach in it have, therefore, the honour of belonging to 
one of the oldest educational institutions in India and to the 
oldest forest training centre in the East. The reputation of 
this College — and I make bold to daiin it is a great reputa 
lion — crests on the record of the men who havT passed through 
its portals. 

My distinguished predecessor, Mr. W. \\ Hall, reverted to his 
Province in early April of last year after having served as 
Director of the C^ollege for three years. Mr. U. S. Madan 
acted as Director for five months when 1 was absent on leave 
on medical certificate. 

The total number of students wht> have successfully < ompleted 
their course of forest training in this College: including those 
who are alxuit to pass out, is 1,810. Of these. 271 were pro- 
moted to gazetted rank, 34 to the Indian Forest Service and 
the balance to the Ih'ovincial Services. One of the students 
ended liis official career as a Conservator. These figures of 
promotion relate to British India. I regret to say that similar 
figures for the Indian States are not available, Imt I have 
no doubt that an equal proportion of students rose to 
a>rresponding positions in the States. 

The decision of the Government of Madras to close the 
Madras Forest College at Coimbatore and to send their students 
to Dehra Dun for training makes this institution an All-India 
training centre for Rangers. The only Province which does 
not at present propose to make use of this College and perfers 
to make local arrangements for the training of its Rangers is 
Bombay. These arrangements are, I understand, in the 
nature of an experiment and it may therefore be that, before 
long. Bombay also wnll fall in line with the rest of India in 
getting its candidates trained in a central institution. 

Practical forestiy^ involves a working knowledge of several 
allied but independent sciences, such as botany, geology, soil 
science, physics, chemistry, mathematics, engineering and silyi* 
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culture. It is dilHcuk to see that these various subjects can be 
taught efficiently by a small staff of instructors in an isolated 
institution. Access to well organised museums, and the handling 
of samples, exhibits, herbarium specimens and the like are an 
essential feature of the course of instruction for forest rangers. 
The advantages of associating forestry instruction with an uni- 
versity or a research institution are obvious. The Indian Forest 
Ranger College is fortunate in being situated at Dehra Dun 
within easy reach of the best equipped forest research insti- 
tute in the East. The concentration at Dehra Dun of a large 
collection of the typical flora of India in the gardens at New 
Forest and the College, the Silviculturist’s Demonstration 
Areas, the numerous museums at the Institute, the techno- 
logical laboratories connected with wood utilisation and the 
presence of specialists in the various departments constitute 
in the sum an advantage which is not available elsewhere in the 
country and which overrides any minor difficulties there may 
be in the centralisation of forest training. Admittedly there 
are difficulties in such centralised instruction in a country of 
the fioristic range of India. The need for familiarising the 
students with the local problems of the tract in which they 
will be required to serve and the best methods of dealing with 
them is fully realised. In order to meet this difficulty, we 
extend the practical instruction to all the more important 
types of forests and this year the class has toured as far afield 
as the deodar and silver fir forests of Kulu, the irrigated planta- 
tions of the Punjab, the chir and sal forests of the United 
Provinces and the teak forests of Bombay. It is proposed to 
lake future classes for a tour in South India forests also, espe- 
cially those in Madras, for practical work in the evergreen, 
teak, sandal and dry fuel types of forests' A further advant- 
age of the location of the all-India forest training centre at 
Dehra Dun lies in the presence of a large number of educa- 
tional institutions at Dehra Dun and the consequent amenities 
which are available for inter-collegiate sports. 

It has been suggested from time to time that the quality and 
scope of the instruction given here are in excess of require- 
Tnen|;s for routine administration of a range and that, con$c- 
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quently, it could be simplified and localised with material 
financial advantage. I venture to say that this is short-sighted 
criticism. The improvemeni and even the mere conservation 
of the forests entrusted to the Rangei’s care are impossible, 
if his technical equipment does nor extend beyond the dis- 
charge of his more immediate current duties. A Ranger who 
is not restrained by sound education is too apt to equate his 
duties to the production of the most revenue during the time 
that he may be in charge of the range. “After me. the deluge,'’ 
he thinks in effect, and the floods may prove to he discon- 
certingly real after such mismanagement. It is probable that 
with the present tendency to extend the territorial charges 
of Divisional Forest Officers, the Range Officer will be c:alled 
upon to display more initiative and shoulder greater responsi- 
bilities than has hithero been the practice. It is of the utmost 
importance that the technical equipment of the Ranger should 
not fall short of liis increased responsibilities. Many of the 
men trained in this College will, I have no doubt, l)e in course 
of time promoted to hold charge of divisions and it is important 
that the education they have received here should stand them 
in gocxl stead. A purely provincial outlook is especially 
dangerous in the practice of forestry in India where agriculture 
is the main national industry and the major rivers have a 
habit of wandering through several provinces before they 
reach the sea. The Range Officer constitutes the backbone 
of forest administration and it is surely no small thing that 
the men trained in this College form a great and far-flung 
brotherhood with common ideals and common traditions, 
working to a c:ommon purpose throughout the country. 

Admissions to the College are regulated l)y a qualifying exa- 
mination held siimiliancously in a number of centres, the sub- 
jects being English Composition, Dictation and Mathematics. 
T he standard of the papers set is that of the School Final or 
Matriculation examination. Instruction in the College is 
given in English and an adequate knowdedge of that language 
is essential if the student is to benefit by the course. A sound 
knowledge of elementary mathematics is required of ih? 
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Student in order that he may follow the lectures in Mensura- 
tion, Management and Engineering. The number of candi- 
dates with high qualifications on paper who fail in these 
elementary examinations is amazingly high and this is the 
justification for the insistence laid on an entrance examination. 
The largest percentage of failures is usually in mathematics. 
The minimum qualification required of candidates is a pass 
in the Matriculation or equivalent examination, but higher 
qualified men are readily forthcoming and the present class 
is composed of one M.A., seven B.As., five B.Scs. and eleven 
Intermediates. One of our difficulties in the entrance examina* 
lion is the very small number of candidates who sit for the 
examination from the States. A State desirous of deputing 
one student to the College often |>ermits only one or two 
candidates to sit for the examination and it has frequently 
happened that of the small number so examined^ none 
qualified, with the result that no student could be accepted 
from the State in question. It is very desirable that a sufficient 
number of candidates should l>e allowed to appear for the 
examination for each vacancy and, if I may suggest a figure, 
I would say that some six candidates should be allowed to 
contest each vacancy, subject, of (x>urse, to their possessing 
the prescribed minimum qualification. 

It has been the practice since the College resumed work after n 
short period of closure, to take in one batch of students, com- 
plete their training, which is spread over two years, and then 
to recruit the next batch. This prcxredure was adopted for 
reasons of economy, as it enabled the College to be run with 
skeleton stall. The procedure has little eke to recommend 
it. The building- up of an unbroken tradition, the beneficial 
intercourse of senior and junior students, healthy rivalry in 
games between separate classes, all become impossible under 
a system where there is only one class in residence. A further 
drawback to biennial recruitment is that the number of 
students in the class is more than we consider the optimum 
for practical field instruction. It is difficult to arrange for 
the transport and accommodation of such a large class oq 
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the tours and to ensure that each student gets the full benefit 
of the practical instruction in the field. Similarly, a very 
heavy burden is thrown on the two instructors who have to 
teach a large number of subjects, whereas with annual 
admissions such work would be shared by four instructors 
who would thus be able to deal more thoroughly with their 
subjects and give more personal attention to the students than 
is possible at present. Efforts were made this year to revive the 
system of annual recruitment, but the response from the 
Provinces and States was not sufficiently encouraging. We 
hope that with the coming in of the South Indian students, 
the situation will change and that it will then be possible to 
revert to normal annual admissions. 


I'he College does not admit private students, that is. students 
who arc not the nominees of a government or admin- 
istration, unless they can produce a guarantee of employment 
on successfully completing the course. The practice of taking 
in private students was stopped in igug, on account of the 
difficulty experienced in finding employment for them. 
There is no open market for the qualifications of a Ranger 
and we consider it undesirable to add a new species to the 
already large order of the “ediicatetl unemployed.’' 

I may be {XJiiiiitted to descrilxi in brief outline ihe nauire of 
the Ranger’s Onirse. In addition to forestry, by which I mean 
silvidilture, forest management, forest protection and utilisa 
lion, the subjects taught arc forest engineering including 
strrrcying and drawing — a very iiuporlant subject — ^botany, 
physical science, elementary mathematics (tliis is necessary for 
the reason 1 have already stated), forest law, forest accounts 
and office procedure, mycology^, plant ecology and entomo- 
logy. May I take this opportunity of expressing the gratitude 
of the staff and students of the College for the lectures given 
by Dr. Bor on ecology, Mr. Laurie on teak, Dr. Bagchee on 
mycology and Dr. Chatterjee on forest entomology. We are 
indebted to Mr. Harrison for completing the lectures in 
engineering during the period that I was on leave. I desire 
to thank Messrs. Bhargava, Nagle, Limaye and Dr. Kapur for 
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dmomtrating to the class the work dcme in the sections of 
the Utilisation Branch. A severely practical bias is delibe- 
rately given to the course of instruction and no pains are 
spared to impress on the students that it is their business to 
do things and not merely to talk about them» Practical 
instruction during tours is an integral part of the course and 
the class has toured extensively in the forests of Debra Dun, 
Saharanpur, Chakrata, Almora, Kuluj, Chichawatnk Changa 
Manga, Haldwani, Pilibhit, Gorakhpur and Thana. The 
class has undergone training in practical field engineering 
under the auspices of the Commandant of the Bengal Sappers 
and Miners at Roorkee and I lake this opportunity of thank- 
ing him for the kindness and courtesy shown to us. Practical 
training in the preparation of working plans was given to 
the class at Banbassa, where, by the courtesy of the Working 
Plans Conservators of the United Provinces, the students 
prepared a working plan for a small block of forest. . 

Games and physical training are given much attention. The 
College won tlie Wali Cup Hockey Tournament in 1938. 
The standard of the Class in tennis, football, volleyball and 
b.adminton was good. In fl. C, Pant the class jx>sse.sses a 
champion athlete with a distinguished university record in 
athletics. Combined sports meetings of the College and the 
Forest Research institute are held annually in hockey, 
cricket, football, tennis and athletics. In 1938 the College 
won in hockey , and football and carried away a large share 
of the prizes for tennis and athletics. The Championship 
Cup was won by Pant. 

It is my melancholy duly to record the death of one of our 
students, K. C. Hazarika, from Assam, through enteric fever. 
He was a cheerful and popular student and would, I have no 
doubt, have made an excellent Ranger had he been spared. 

We are greatly indebted to our President, Mr. Mason, for the 
great personal interest he takes in the affairs of the College 
and for the constant guidance he gives in the running of the 
College, 

I now turn to the results. 
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INDIAN FOREST RANGER COLLEGE, 
DEHRA DUN. 

FINAL RESULTS OF THE 1937 39 
RANGER COURSE STUDENTS 


1. B. N Nandi 

Honours 

Bihar. 

2. K. H. Chau 

. . . 

C. P. 

3. K. P. Shukla 

... 

C. P. 

4. S S. Pandit 


C. P. 

5. B. S. Sidhu 


C. P. 

( 3 . J. R. Shairani 


Toiik 

7. Manohar Singh 

... 

U. P. 

8 . H. C. Pant 


U. P. 

9. Mohammad Yusuf 


N. W. F. 

10. K D. Ahmed 


Assam. 

1. M, C. Gairola 

Highkk Standard 

U. P.‘ 

2. K. N. Singh 


U. P. 

3. S. K. Roy 


Bihar. 

4. S. Qureshi 

• 

IJ. P. 

5. V. S. Gandotra 


Kashmir. 

(i. S, S. Gergan 


Kashmir. 

7. P. L. Shrivastava 


C. P. 

8. S. G. Panda 

. . . 

Orissa. 

9. G. P. Nigam 


Rcwa. 

10. Gopi Nath 


Chamba. 

jj. A. S. Misra 


Rcwa. 

12. Mir Badshah 


Kashmir. 

13. Moliainmad Hanif 


Kashmir. 

14. S. Mumtaz Ali 


C. P. 

15, W. D. Ahmed 

... 

Punjab. 

16. Alxlul Aziz Khan 

... 

Bengal. 

17. R. K. Pandeya 

... 

Rewa. 

18. Nasrullah Khan 


N. W. F. 

19. S. C. Mitra 


Bengal. 

1. S. P. Garg 

Lower Standard 

Rewa. 

a. Ata Mohammad Khan 

Kashmir. 

3. Mohammad Haider 

Kliaa 

Kashmir. 
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INDIAN FOREST RANGER COLLEGE 

>937—39 COURSE 
Lis i OF Prize Winners 

Name of Prize Name of Student Province 

I. Honours Gold Medal ... B. N. Nandi ... Bihar. 

(To the student gaining most 
marks in all subjects 

throughout the Course.) 

[Presented by Governmcnij 

a. Silver Medal for Botany ... K. H. Chati ... C. P. 

Silver Medal for Forest Engi- 
neering ... B. N. Nandi ... Bihar. 

4. Silver Medal for Forestry ... Mohd. Yusuf ... N. W. F. P. 

[The above three silver medals are presented by Government.] 

5. Fernandei Gold Medal for 

Utilisation ... K. H. Chati ... C. P. 

0. McDonnell Silver Medal ... Mohd. Yusuf ... N. W. F. P. 

(To the best student from the 
Punjab or Kashmir.) 

7. William Prothero Thomas 

Prize ... S. S. Gcigaii ... Kashmir. 

(To the best 'practical 
forester.) 

8. ''Indian Forester*' Prize ... K. P. Shukla ... (i. P. 

( J'o the best student who has 
received no other prize.) 

(). Director's Prize ... S. S. Pandit ... C. P. 

(To the second best .student 
who has received no other 
prize) 

10. Marathon Cups 

1. Inspector-GeneraPs Cup ... V. S. Gandotra ... Kashmir. 

«. snd Prize ... S. Qureshi ... U. P. 

3. 3rd Prize ... Mohd. Hanif ... Kashmir. 
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THE FOREST RESEARCH INSTITUTE AND COLLEGE 
ANNUAL SPORTS, 1939 

By U. S. Madan 

The combined Forest Research Institute and College Sports were 
held on Friday, the 31st March 1939, at the New Forest. The beauti- 
ful lawns to the north of the main buildings were used, for the track. 
The President and the gazetted Staff of the Forest Research Institute 
and College were '‘At Home'* to the staff of the local educational 
institutions including the Indian Military Academy, the Prince of 
Wales’s Royal Indian Military College, the Dun Public School, the 
St. Joseph’s Academy and to their personal friends, which included 
most of the officials of the station and gentry of the town. 

The arrangements for the “At Home” were made by Mrs. Mason, 
who was assisted by a committee of ladies and the tea was served 
in the open under the shade of the mango trees. Dr. N. L. Bor, 
assisted by a committee, was in charge of the Sports. 

The Staff of the Forest Research Institute and students of the 
Indian Forest Ranger College competed for the Sports. The students 
of the Indian Forest College were on tour and, therefore, could not 
take part. 

A slow cycle race was substituted for the tug-of-war this year, 
and it provided more interest than the tug-of-war. Instead of the 
egg*and-spoon race for the ladies, this year there was the potato race, 
wliich created a good deal of amusement. Besides the various races 
and the other interesting events like sack scrimmage, the obstacle 
race and the spar fighting, there were the officers’ handicap race, 
the inferior staff race and two races for children. The children’s' 
races, the ladies' race, the officers’ race and spar fighting were much 
appreciated by the spectators. 

The prizes for the various events were divided almost half and 
half between the Staff of the Forest Research Institute and the 
students of the Indian Forest Ranger College. The championship 
cup was won by Student Harish Chandra Pant of the Indian Forest 
Ranger College. The relay race between the Forest Research 
Institute and the Indian Forest Ranger College was won by the 
College. 
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Oiii tlianks are due to Captain G. Hawks, who discharged the 
duties of starter most admirably. 

Mr. U. S. Madan, assisted by a committee, managed the tennis 
and badminton tournaments. This year mixed badminton was in- 
troduced and it is hoped that it will form an annual event of the 
tournament. As there were not enough entries for the mixed tennis, 
it was run on a league system. 

The tournaments for football, hockey, cricket and volleyball 
were held under the auspices of the New Forest Club. Various sec- 
tions and branches of the Forest Research Institute and College 
look part in these tournaments. Besides the outdoor games, the 
tournaments for the indoor games, chess, carrom, au<ction bridge 
and darts were held by the New Forest Club. 

In tennis, a number of interesting and well contested matches 
were held. The open singles was very closely contested. 

The programme was kept to time and Mn. Mason gave away 
the prizes. 

After the prize distribution, the function came to a close with 
three cheers for Mrs. Mason. 

The Sports C^Ommittee deserves much credit for bringing the 
function to a very successful end. 

RESULTS 


The names of successful 
Long Jump 

Throwing the Cricket Ball 
Pulling the Weight 
High Jump 
too Yards Race 
Hurdles Race 
Sack Saimmage 


competitors are given below: 

( M. S. Rana (F.R.I.), 

( H. C. Pant (LF.R.C.). 

M. S. Rana (F.R.L). 

' ' ( Indra Pal (F.R.L), 

S. K. Roy (LF.R.C.). 
Nasrullah Khan (I.F.R.C.). 

( H. C. Pant (LF.R.C.). 

( K. Kerr (F.R.L). 

{ H. C. Pant (I.F.R.C.). 

I G. S. Rana (F.R.L). 

( H. C. Pant (LFjR.C.). 
j Indra Pal (F.R.L). 

C Mohd. Yusuf (I.F.R.C.). 

I S. S. Gergan (i.F.R.C.). 

( H. C. Pant (I.F.R.C.). 

\ G. S. Rana (F.R.L). 


Yards Race 
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Slow Cycle Race ... 
Relay Race 
Officers' Race 

Potato Race (I.adics) 

Half Mile Race 
Spar Fighting 

ObvSiacie Race 


( S. Qureshi (I.F.R.C.). 

— ( S. P. Sahi (F.R.I.). 

... Indian Fonest Ranger College. 

( Dr. N. L. Bor (F.R.I.). 

— ( Mr. L. Mason (F.R.I. Sc C.). 

i Mrs. Ramaswami. 

( Mrs. Mason. 

( Tndra Pal (F.R.I.). 

— ( Mohd. Hanif (I.F.R.C.). 

... S. K. Roy (LF.R.C.). 

fS. S. Gergan (I.F.R.C.). 

...^ Indra Pal (F.R.I.). 

L Nur-ul-Hasan (F.R.I. ). 


OUTDOOR GAMES 

j. The Forest Football Challenge Cup 
(Presented by Sir Alexander Rodger.) 
Winners 


F.R.I. 

2. The Mason-Jaspal Hockey Cup 
Winners 
F.R.I. 

3. Seaman Cricket Cup 
Winners 
F.R.I. 

/j. Volleyball Cup 
Whiners 


F.R.I. 

5. R. K. Banerji Memoriai. Cup for Badminton 
Whiners 

G. N. Singh (I.F.C.). 

N. S. Kaikini (I.F.C.). 

Runners-up 
K. Kerr (F.R.I.). 

Dev Raj Sud (F.R.I.). 

(). Tennis, Men's Open Singles 
(Cup presented by Mr. A. D. Blascheck.) 
Winner 
S. K. Kukreti. 

Runner-up 
S. (Qureshi, 
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7. Tennis^ Men's Open Doubles 
(Cup presented by Mr. L. R. Sabharwal.) 
Winners 
S. K. Kukreti. 

LatitUllah. 

Runners-up 

K. N. Tandon. 

L. N. Taneja. 

8. Men's Hanwc'.ap Singles 
(Cup presented by Mr. W. T. Hall.) 

Winner 
S. K. Kukreti. 

Runner-up 
U. S. Madan. 

9. Men’s Handicap Doubles 
(Cup presented by Dr. N. 1.. Bor.) 

Winners 
S. K. Kukreti. 

Latif yilah. 

Runners-up 
K. N. Tandon. 
h. N. Taneja. 

10. Mixed Tennis 

(Cup presenied by Sir Gerald Trevor.) 
Winners 
Mrs. Mason. 

V. S. Gandotra. 

II. Mixed Badminton 
Winners 
Mrs. Madan. 

, S. K. Roy. 

Runners-up 
Mrs. Mason. 

Mr. S. C. Mitra. 

INDOOR GAMES 
la. Game of Twenty-Nine 
Narain Singh Rawat 
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J3. Auction Bridge 
Madhawa Nand. 

Amar Singh Bist. 

14. Carrom 
Gopi Nath Kapur. 

J. N. Banerjee. 

15. Chess 

Pandit Vishnu Prasad. 

16. Darts 
Mrs. Mathur. 

1 7. Ping-Pong 
N. S. Sissodiya. 


HOST PLANTS AND THE SPIKE DISEASE OF SANDAL 

By Rao Sahib S. Rangaswami, 

Research Ratiger^ Dojknnihotn, 
and 

A. L. Griffith, m.a., m.sc. 

Proviminl Sihiculturist, Ootacam mid. 

Summary. — 1. Floristlc surveys in spiked areas and in patches that 
had remained healthy in such spiked areas for many years showed great 
difterences? in the horistic composition of these two types of areas. 

2. Experiments on plants in pots showed great variations in the extent 
of haustorisation of sandal on different species of host plants. 

3. Experiments on the grafting of spiked leaf tissue on to healthy 
sandal plants in pots showed that sandal associated with some species of 
hosts? possesses a very high degree of resistance to the disease. 

4. Experiments in the forest with natural infection by insects con- 
firmed these indications of resistance not only in the species but also very 
largely in the degree of resistance. 

5. Large-scale controlled experiments in the forest in removing 
susceptible hosts and replacii^ them with resistant hosts showed that such 
a procedure greatly reduces spike incidence. Such work can also be a pro- 
flteble operation by reason of revenue obtained from the newly introduced 
hosts themselves. 

6. Control measures have been devised by means of which new at- 
tacks of the disease can be controlled and eradicated. 

Therefore, work on the host plants of sandal and their classification 
according to ^ degree of haustorisation and the degree of resistance to 
spike which they impart to sandal parasitic on them, is well worth while 
for both academic and economic reasons. 

Introduction. — This short article on the work done in Madras 
on this subject and the conclusions reached from it has been written 
in response to the request of the Editor of the Indian Forester in 
the November 1938 issue (page 669). 
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The work done in Madras lias been from a rather different 
aspect from that of Sri Venkata Rao and, therefore, a brief des- 
cription o£ the work is necessary before summarising where we 
agree with and where we differ from his conclusions. 

Most of the work described has been published year by year 
in the ‘‘Report on Silvicultural Research in the Madras Presidency.*’ 
A description of the way in which new outbreaks of the disease can 
be and are being controlled and eradicated has been published as 
an Indian Forest Record (Silviculture Series Vol. Ill, No. 7), but as 
in his list of references at the conclusion of his article Sri Venkata 
Rao makes no mention at all of any of this published work, it must 
be assumed that he is not acquainted with it. A brief summary of 
this work is therefore necessary. 

Floristic surveys . — Very early in the study of spike it was 
realised that a sandal forest was attacked by the disease to very 
different degrees in different parts of it. In one and the same 
forest even though the disease had been prevalent for a long time, 
in parts, the sandal remained practically unaffected, whereas in 
other parts it has been almost completely wiped out. 

In consequence, many floristic surveys of such areas to try and 
find out the differences in the flora between such diseased and 
healthy patches of the same forest were undertaken. These sur- 
veys quickly showed that ^here were great differences between such 
areas and, although of course surveys in different places showed great 
variance of species, yet there were general resemblances which 
appeared to connect the diseased areas with certain types of hosts 
and the healthy areas to other types. 

A typical example of such a survey is briefly described. The 
area is one reserved forest of limited extent in Salem North Divi- 
sion. Spike has been virulent in this forest now for 22 years and 
yet many parts of it aixf still unaffected. 

The floristic survey of these areas showed that the spike mens 
(ire characterised by: 

1. A complete absence of — 

Carissa paudnerva; Holarrhena antidysenterica; Piitospo- 
rum florihundum; Chlorodendron serratum; and 
Cippadessa fruticosa, ■ 
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2. A preponderance of — 


Spike 

Healthy 


areas. 

areas. 

Phyllanthus polyphyllus 

- m 

H 

Acacia pennata 

... 153 

5 

Atlantia rnonophylla 

135 

3 

Lantana camara 

... 4,747 

284 

3. An exclusive presence ol>- 


Spike 

Healthy 


areas. 

areas. 

Acacia sundra 


0 

Pterolohium indicum 

18 

0 

Chloroxylon swietenia 

... 85 

0 

Indigofera mysorensis 

19 

0 

Gmelina asiatica 

11 

0 

4. A diminished occurrence of — 


Spike 

Healthy 


areas. 

areas. 

Dioscoria oppositifolia 

49 

164 

Erythroxylon monogynum ... 

68 

124 

Memicylbn edule 

... . 26 

229 

Jasminium sp. 

97 

3«9 

Scutia indica 

43 

116 

Toddalia aculeata 

52 

148 

Dodonea xnscosa 

• m 

603 

5, And, of course, bv a verv much laiwr number of— 



Spike 

Healthy 


areas. 

areas. 

Dead trees 

143 


Spiked sandal trees 

7 

0 


Such observations as the above naturally turned our attention 
to a detailed study of the host plants of sandal. 

Extent of parasitism of sandal on different sjyecies of hosts,^Thc 
first aspect studied was a measure of the extent of ^rasitism of 
sandal on different species of host plants. Many species of hosts 
were studied and, in the results given in the following table, no 
species is included unless it has l>een tested with a minimum of 30 
cases and results averaged. 

The sandal and the individual host plants were grown together 
in pots and extra hosts such as grass and weeds were excluded as 
far as possible. When the combinations were three years old, they 
were vei7 carefully extracted from the pots, the soil was washed off 
the roots and the actual number of haustorial connections counted. 

The host plants were differentiated as (A) Poorly parasitised 
(having less than 25 haustorial connections); (B) Moderately para- 
sitised (having 85 to 100 connections) and (C) Well parasitised (having 
moi^ than 100 connections). The list is as follows: 
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These results indicate that there is great variation in the amount 
of parasitism by sandal on different species of liost plants. Though 
in the forest a certain number of plants may exist round sandal 
apparently as hosts, there is the probability of many of them not 
actually serving as hosts. 

Killing of the host by sandal jjarasitisat/on . — The question of 
■whether the sandal kills the host or not depends on whether the host 
is easily and well parasitised and also on the relative sizes and 
development of the host and the sandal at the time haustorisation 
starts. Hosts which are well parasitised can easily be killed out if 
they are not given a suflicient start in lif;; before the sandal is 
introduced. 

Examples of this are given in the following table of results of a 
few typical experiments that have been done. In endeavouring to 
get comparative results it was essential to try and eliminate the 
age factor and to do this two-year old stumps or transplants of 
the host plants and two-year old sandal slumps ‘were introduced 
togetlier in pots. In the case of dhall (Cajanus indicus), however, 
two-month old plants had to l>e used. 


Natiit; of 


iwmm 

. t atcid farnesiava 
Huta graveloevs 
Pithecolobium dvkv. 

Pongtimia glnbra 

Melia amdirmh {Persian Neem) 

Zizyphus jujuba 
Jatropha curcas 
Mundulea fuberaea 
Cajanus indicus 
Oeimum sanctvm 
Ocimum canum 

It is to be noted that in the above list those species which were 
killed out by the sandal in the shortest time in general are those 
which are well parasitised as is seen from the previous list. 


a 


J 2 

20 

10 

10 

12 

14 

8 

8 

25 

20 

12 

12 


No. OF HOSTS WHICH 
I>TED AFTEK — 


11 


1 

10 

4 

5 


15 

2 

.0 


15 

10 

8 

7 


• All lived more than one year. 
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It must, of course, also be remembered that the sandal plants 
will die out if attempts are made to grow them with species on 
which they will not haustorise. In all these experiments it is essential 
that on the death of either the sandal or the host, the combination 
should be dug up carefully to see to what extent haustorisation has 
successfully been accomplished. 

We thus see that in work with sandal we should concentrate on 
those hosts which are well parasitised and we should give them a 
sufficient start in life sb that they are able to support the sandal in 
its full vigour and not be killed out. 

The influence of host plants on spike disease, — We next turned 
our attention to whether hosts influence the degree of resistance or 
susoeptibiUty to the disease of the sandal parasitic on them. 

Before going on to describe the experiments done, it is necessary 
to mention how the methods were decided on. As a result of work 
with many thousands of grafts of twig, leaf, bark and bud material, 
we came to the conclusion that the leaf graft is the most satisfactory 
to use as a standard test. It is the most easily done and the most 
certain and most consistent in its results. The results of typical 
experiments on different methods of grafting are as follows: 

Nature of graft Percentage of plants 

that developed spike 
due to the graft 

Scion (or twig) grafts * ... •••23 per cent. 

Bud grafts ... ... S9 per cent. 

Bark grafts ... ... .J5 per cent. 

Leaf grafts ... ... 70 per cent. 

(It should be noted that in this wc entirely disagree with Sri Venkata 
Rao who maintains that a twig graft is the best test.) 

In our work, in our ^standard*’ test of grafting. with leaf material 
we have fixed a standard dose which consists of a definite quantity 
of material taken from a definite part of leaves of a definite type. 
We are, therefore, reasonably sure that all plants grafted in this 
way receive the same chance of developing the disease. 

Relative resistance to artificial infection with the disease by leaf 
gra/fing.— Sandal plants growing in pots with individual hosts were 
gi^ftcd with spiked leaf tissue by the standard test. In the first 



SAmAl^tiOSt PLAUtS AND SPIK^ DISBASK 34 ^ 

experiments, 30 combinations of each of host species were tested. 
Results were so striking that the experiments were repeated and 
extended in the cases of host plants that we were likely to use in 
experimental and field work. These repetitions (and in the case 
of 16 species over zoo combinations of each have been tested) 
confirmed our initial results. 

Results are best seen in the following table: 


Serial 

No. 

Species. 

•r!« 

f 2 

0 bo 

0 0 

•SJ . 

^ si 

*3 ^ 
111 





CU 

♦1 

Acacia farn^eiana 

30 

1 

1 4 

..... 

13 

2 

Dodonea viscosa . . ' 

30 

1 28 

03 

*3 

Ruta graveciens 

.30 

i .30 

100 

4 

PUheeci^iiimdulce 

30 

10 

33 

.5 

Pongamia glabra 

30 

! 0 

17 

•fi 

Laniana camara 

30 

0 

0 

*7 

Azadirachta indica 

.30 

1 30 

100 

♦8 

Caaeia siamea 

30 

20 

07 

Vi 

Sentxarpus anacardium 

30 

1 30 

100 

’<10 

Strychnos nux vomica 

.30 

30 

100 

♦11 

Zizypbva jujuba 

30 

I 30 

100 

*12 

Uuffaya homigii 

30 

28 

93 

13 

DaUtargiaaissoo 

30 

J 30 

100 

14 

Datbergia latifolia 

.30 

5 

17 

15 

Jatropha curcaa 

20 

' 9 

46 

*16 

BamHum arundinacea . . | 

.30 

30 

100 

*17 

Erythroxyhn monogynuvi .. i 

30 

j 30 

JOO 

18 

Albizzia oderatianma .. ' 

30 


40 

19 

Acacialeucophloea .. ; 


! 8 ' 

27 

♦20 

MunduUa auberosa . . ; 

.30 , 

! 2 

7 

*21 

Cajanua indicua . . ; 

.30 

0 : 

0 

*22 

Terminaliaarjuna 

.30 

20 i 

(57 

23 

Zizyph/aa canoptvi . . ! 

30 

15 

50 

*24 

Ocimum aanclum . . ! 

30 

4 

13 

25 

Ocim im canum 

30 

20 

(57 

26 

ChioroxyUm awieienia . . ' 

30 

16 

53 

*27 

Maiia azadirack {Peraian Ntem) ... j 

1 

30 

0 

0 


Relative immunity to natural infection with the disease , — 
Having got the above results with the artificial infection of plants 
in pots, the next step was to test whether this held good in the case 
of the natural infection of trees in the forest. 


*Note. — In the case of these combinations more than 200 in each 
have been tested with the same result. 
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Combinations of sandal with s6 species of host plants were raised 
in a virulently spiked area. In order that the sandal should, as far 
as is practicable, be confined to one host species, the combinations 
were raised on big earthen mounds six feet by four feet by three feet. 
This excluded extra hosts except such as a little grass and weeds, 
though these were removed as soon as they appeared. 


Results were concluded after five years by which time the plants 
were growing too big for the mounds and it was likely that they were 
beginning to haustorise on plants beyond the mounds (this was 
later tested by digging them up). 

Results arc seen in the following table: 


SI. 

No. 

Combinations. | 

Number of 
c'ombinations. 

Number 

spiked. 

Percentage of 
comparatjyo 
reslstanoe. 

1 

Acncia farnesiana 

7 

7 

0 

2 

Atiatolodkia indica 

4 

4 

0 

a 

Dodonea viscosa 

4 

1 

75 

4 

Pitkecokibium dvlc'e 

4 

4 

0 

6 

PUhecolobium daman 

4 

2 

25 

« 

tantana 

7 

7 

0 

7 

Pongamia glabra 

r> 

5 

0 

8 

Murraya koevigii 

5 

0 

J0(» 


Dalbergia sism 

4 

3 

25 

Id 

Mundulea suberoaa 

Ti 

5 

0 

ij 

Oajanus indicus 

5 

5 

0 

J2 

i 

Melia azadirach 
{Persian neem) 

6 

6 

0 

v\ 

Acacia mm/n 

5 

5 

0 

14 

Murraya txoHca 

5 

4 

I 20 

15 

Toddalia acukata 

r> 

4 

20 

30 

Zityphua oenopUa 

4 

2 ! 

25 

17 

Terminalia arjuna . . , 

1 b 

6 ! 

25 

18 

Chloroxylon auietenia . . j 

1 ^ 

2 i 

60 

19 

Zi^phua ju^uba 

1 4 

1 

75 

20 

AWizzia amara 

5 

4 1 

20 

21 

Caavarina aguisetifolia 

4 

• 3 ! 

25 

22 

Caaaia aiamea 

15 

1 

92 

28 

Btrychnoa nux vomicu 

I 4 

0 

100 

24 

Malia indica {AMdirachia 
indica) 

i 10 

0 

100 

25 

Semecarpua anacardium 

3 

0 

108 

26 

Erythros^lon monogynum 

1 * 

0 

100 


The various species were randomised throughout the areas so 
that all should have an equal chance of infection. 
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Numbers are admittedly small but the above figures are a very 
striking confirmation of those given in the previous table for artificial 
infection, 

practical application in the forest. — (a) In the forest it is impos- 
sible to ensure that a sandal tree has only a pariicular species as a 
host and in consequence, in order to try and test the applicability 
of the above work to practical forestry, randomised sub-plots of one 
acre each were laid out in a virulently spiked area. In each sub-plot 
200 sandal plants were established by planting. 

'I’wo treatments were applied : 

A . — In which only resistant hosts were retained and all others 
removed, f hese were supplemented by introducing more 
hosts by sowing or planting similarly resistance-imparting 
sf^ecies. 

II. — In which only susceptible hosts were detained and all others 
removed, I’hesc were supplemented by introducing by 
sowing or planting similarly susceptible s|)ecies. 

At the end of six years the spike manifestation incidence in the 
resistance and su.sceptible plants was in the proportion of one to 
four. (It is to be noted that one-acre plots arc too small and the 
spike in the resistance plots was almost entirely due to edge effect.) 

(b) A further large-scale experiment was also started with five- 
acre sub-plots. In this experiment, three treatments were used: 

(A) Resistant hosts retained, susceptible hosts removed, and 

further resistant host introduced. 

(B) .Susceptible hosts retained, resistant hosts removed, and 

further resistant hosts intrcKluced. 

(C) Control plots — no treatment. 

The area was selected in the direction of spread of a spike out- 
break. So far, after soen years, the proportion of manifestation of 
spike is : 

A: B: C: : o: 32 : j2. 

It remains to be seen how* these tW'O experiments progress in 
the future, but it appears that a high degree of relative resistance 
has been introduced by Treatment A. 

Control of neiv outbreaks Of spike disease. — ^A successful method 
for the control and eradication of new outbreaks of the disease h^«s 


V 
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been evolved from the research on this disease. The control methods 
are now in general use and are successful at a reasonable cost. They 
are described in Indian Forest Records, Silviculture, Vol. Ill, No. 7. 

It is of interest to note that these control measures are a practical 
application of results obtained by an academic investigation which, 
it has often been suggested, was unlikely to produce results of use 
to the practical forester. 

Concltisions and comparison xoith those of Sri Venkata Rao . — 

1. Our results show^ that certain host plants do impart a high 
degree of relative resistance to spike to sandal plants parasitic on 
them. This degree of resistance is in general the same in the case 
of natural as in artihcial infection. 

(We do not claim absolute immunity as this is a degree of 
resistance almost unknown in the study of diseases. Even in such 
cases as the human diseases of small-|X)x, enteric, plague, etc., whi<h 
have been so very intensively studied, absolute immunity is not 
obtained by such measures as vaccination or inoculation!) 

2. This relative immunity imparted by hosts can be made of 
practical use in the field in substantially reducing spike incidence its 
is shown by large-scale experiments. 

3. We agree 'with Sri Venkata Rao that little can be done in 
the case of large areas already virulently spiked but in areas of natural 
sandal or sandal plantations where spike has not yet appeared we 
can do a very great deal by the regulation of the host species to 
render the areas relatively resistant to the disease, and. with our 
control measures, we can adequately deal with any disease that 
appears. 

4. In the case of new sandal plantations they should be raised 
with the most suitable hosts from the start. 

5. The hosts to be introduced are those on which sandal 
haustorises well, whicli^, impart a high degree of resistance to spike, 
and which are in addition economically profitable. 

(Examples of such hosts which have been introduced and which 
themselves have quickly paid for their introduction are Cassia siamea 
which is used for fuel lopped for manure leaves and also bamboos.) 

6. Such introductions greatly lessen the intensity of an out* 
break if one does start and hence reduces the cost of control measures 
and makes their success more certain, These host introductions also 



1830 ] BOMBAYSOIL EROSION AND GRAZING 345 

greatly improve the vigour and hence tlie growth of the sandal and 
they can be profitable operations in themselves. 

In conclusion, we would say that we do not agree with the general 
pessimistic conclusions of Sri Venkata Rao with regard to wwk. on 
the spike problem from the aspect of the host plants. We believe 
that our work shows that there is every cause for optimism anti, in 
addition, as the introduction of some of the host species, which have 
the characteristics we want to introduce, has already been economi- 
(ally profitable, from this aspect alone it is worth going ori with in 
these times of financial stringency. 


SOIL EROSION AND GRAZING PROBLEMS IN BOMBAY 

BV R. W. INDF.R 

A recent American publication* on the above, subject begins 
wdth a (haptcr on the significance of erosion. “What takes Nature 
hundreds, or perhaps thousands of years to manufacture, man can, 
and often does, destroy almost overnight by haphazard use and 
improvident husbandry. How else are w'e to interpret the wholesale 
cutting and ravaging of our forests, the widespread removal of grasses 
from hill-sides to make way for cultivated crops, the senseless over- 
grazing of pasture hinds, and the iiiadeijuate safeguarding of vast 
tracts of forests and overcut lands from denuding fires?" 

It then gives statistics based on careful experiment's. Fifty 
million acres of cultivated land totally ruined and abandoned in 
1935 against 10 million acres in 1910; and partial stripping of the 
toj>soil on 100 to 150 million acres of remaining cultivated soil. 
Tw^o hundred and fifty million tons of dissolved matter, containing 
sixty-five million tons of plant fcxxl is estimated to be (anied to the 
oceans in a year. It also states that 165 millions of acres of public 
lands have lost from 40 to 50 per cent, of their jmxluciivity. 

America, nationally, has become aware of the enormous loss 
by erosion and has taken very inten.sive preventive measures, devoting 
large grants to research and to controlling measures. India, t(x>, has 
heard, faintly, the urgent call for action given by forest officers and 


^ “Soil SJrpsipn and It? Control,” Q. C. Ayres, Mcgrain-Hill Book Co, 



346 


Z^DMN FORESTER 


[June 


engineers, but little beyond assembling conferences has been done. 
In the United Provinces and in the Punjab, some little has been 
done by the Forest Department, but the root of the matter — excessive 
grazing and forest destruction — ^has hardly l)een touched. 

What of Bombay? Old forest reports show that the officers were 
lolly aware of the evil, but they pointed chiefly to the silting of the 
waterways and harbours from Surat to Bhatkhal; they were less con- 
cerned about the 1ms of soil from the steep slopes of the Ghats, and 
less still about the erosion of the Deccan Hills, as the blocking of the 
coast harbours pointed their nioial. But they were aware that the 
soil of the Bombay Presidency was rapidly being eroded. Where rice 
was cultivated this w^as not obvious, for the terracing guarded 
against erosion and, to some extent, the depth of soil in such places 
was inneased, and is increasing by de}X)siiion. It is the dry crop 
and grass area which should rouse an alarm, if we are agriculturists, 
and our attention should ])e liansferred to ilie Deccan inainlv though 
not neglecting tlie mbi and grass areas in the Konkan. 

In the book just (jiioied, it is given as a fact cstaldished by 
ineasureineni, though it is self-evident, that forests form practicallv 
a complete protection against erosion: that they ease the intensity of 
run-off of rain water in wei weather; that thev increase the subsoil 
water content and so lengiheii the period of riin-olf. A crop of 
perennial grasses is almost as efficient. 

What is the general condition of the Dcccan? Aj>art from- a 
narrow fringe along the Ghats in charge of the Forest Department, 
it is a country woefully denuded of trees and woefully overgrazed, or 
unwisely grazed. Nothing in the past was so vigorously attacked as 
an attempt of llie Forest Department to jK)int the necessity for 
grazing lands, and to reboisc the hills. The latter was really the 
business of the Revenue Dcpariment. before the* Agricultural Depart 
luent came into active l>eing. The people resisted any curtailment 
of privileges, though their well-being lay, in a restriction, and the 
Revenue Department supported them. In Ahmednagar, thousands 
of acres were removed from the control of the Forest Department in 
Sir G. Clarke's time: and in P(K>na and Satara Districts thousands of 
acres, which wxre left within the demarcation line, were not declared 
forests: now,. T hear, they are to be finally thrown out of forest. 
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lliere is Jio incontrovertible tenet in forest demarcation that no 
land lit for cultivation should be kept when a demand is made for 
it — ^but it must be lii in a permanent sense. There are thousands of 
acres of land under grass, hum ns or otherwise, in the Deccan, which 
arc fit for cultivation — but for grass cultivation only, i.e„ to be used 
for grazing and grass cutting to the villagers. These, wisely, have 
l)Cen left out of forests or have been taken out of forests. But are 
they wisely used? There is, generally speaking, no control and these 
areas have rapidly deterioialed to land eroded almost to the rock, 
growing the ptM)resi oi grasses. Aristidas, sj>ear grasses and oiliers ol 
u very innutritions kind. The indisaiminate glazing of goats has 
effectively prevented the growth of any .shrubs or trees so that there 
is no shade for miles. The streams have eroded to sandy nallas, 
whilst the soil is a thin veneer of rubbly munauu There is nothing 
to prevent the iinmediate run-off of rain water so that a few hours 
after rainlall few traces of it remain. The na/las, too. soon run tlr\. 
T he uiaidans round P(H)na, Na.sik or Belgauin will suffice as exam- 
ples — as akso those in the neighbourhocxl of any considerable village 
in the Deccan. 

T"hat the land will recover is amply proved by the exfieriment 
of the Forest Deparliuent at Bhaiubhurda— imt that was to be given 
up to sheep breeding, and a valuable lesson lost. 

Wherein lies a solution to the problem of erosion, inadequate 
grazing, and the production of a poor race of cattle? And for the 
provision of firewood, to .save the valuable manure for the fields? It 
is a national problem and needs to he tackled as such. 

Two innx>rtaiu basic things must be done: 

1. 'Fo demarcate steep slopes and dedicate them to tree 
gi'ow'th: not neces.sarily to invoke (he Forest Depart- 
ment, for, if necessary, the) ma) be made a charge of 
the village panchayats; but that charge must be effective 
to prevent goat and cattle damage, and looting by vil- 
lagers. By this means the water “run-off” will he 
.slowed down, and the w'ater subsoil level raised. 

St, To demarcate the remaining “waste” (the name is a good 
one, but there should be no “waste” in any civilised 
conntrv) and dedicate it to ronirolled grazing: it should 
i\m\ no more cattle than iis capneit) lo leed. It is 
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better to have fewer adequately fed cattle than the 
herds of poor beasts now roaming in their countless 
numbers in search of food which does not exist. 
Grazing should be paid for and the funds go towards 
. village improvement in general, after the expenses of 
grazing control are paid. This would go far to the 
extinction of the thousands of miserable cattle now- 
kept, for no one would be willing to pay for the upkeep 
of a useless beast. 

l o anyone who has seen the inaidans grazed down to the soil 
ihroughout the year in most villages, the thought wdll occur as to 
how tile desirable grasses have a chance to survive by seeding. Tn 
fact, they hardly do; so that if a grass is a good fodder its seeding is 
a miraculous event. Perennial coarse grasses survive by grace of their 
root-sUK'ks, the rapid production of their fruiting culms, and inedi- 
bility of their own •'protected seeds; how soon the desirable grasses can 
hold their own if protected against excessive grazing could be seen 
at Bhambhurda. 

“Controlled grazing” should, therefore, consist in (i) restriction 
of numbers to the limit of grazing “possibility;” (2) rotational graz- 
ing. to provide rest for a }X)rtion of the area lo allows seeding ol 
good ixxfder grasses — the need of their artificial production is not a 
strict necessity, but such would be a help; (3) to set apart areas for 
grass cutting to tide over the long dry season and (4) The effective 
(ontroi of goat grazing by its greater restriction (it is the most 
destructive animal in the world, large parts of which it has made 
destitute) wherever any attempt is made to produce shade trees, and 
its exclusion altogether from hill slopes. 

In the |Xist it was impossible to introduce any such beneficent 
St hemes, owing to the opjx^sitioii of the people (Ined of ignorance, 
.scllishiicss, lack of foresight and suspicion), to any curtailment of 
llicir rights, even for their owni gcxul. But it might be possible now. 
under a |H>pularly elected Government, whose motives could not be 
sus|x:c:lcd to 1x2 other than for the benefit of the community as a 
whole. 

r' 

By the above means, the frightful waste by erosion on tlie 
Deccan hills and waste lands can be allayed and the benefit to the 
villagers will be untold. Erosion from dry-crop fields is also a prob- 
lem, but that lies immediately in the hands of the cultivator him- 
self, and is a concern also of the Agricultural Department. In the 
b<x>k above quoted, mainly devoted to erosion from crop fields, it 
can be seen how seriously this problem is considered in America and 
how expensive the measures taEen. 
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BLEEDING FROM CREOSQTED SLEEPERS TREATED 
BY THE RUEPING PROCESS 

By a. D. Dhall, Si.eeper Control Officer, Norihern Group, 
Sleeper Pool. 

The whole of the Dhilwan Creosoting Depot is soaked with 
creosote and oil. In the despatching yard the creosote and oil can 
nearly always be seen standing in little pools wherever there is a 
depression. Even the subsoil water in the dcfx>t and for some dis- 
tance round it is said to be contaminated and smelling of creosote. 
This indicated that a considerable loss of creosote and oil is going 
on during the process of creosoting. 

In the beginning of 1938 experiments were undertaken by me 
to find the sources of this loss with a view to preventing it if possible. 

It was suspected that the biggest source of loss was through 
bleeding from treosoted sleepers after they tome out of the creosot- 
ing cylinder. The following method was adopted to ascertain the 
amount of this loss. 

A trolly load of treosoted sleepers as it (a me out of the creo- 
soting cylinder was made to stand on a shallow trough made out of 
sheet iron, so that all the drip from the sleeper dropped into it. 
The trough was slightly tilted towards one corner where a one-inch 
pipe was fitted into it. to drain the collected creosote and oil into 
a measuring drum. The diagram below explains the contrivance 
used. 
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Loads of hr, deodar and chir sleepers weie taken successively 
and amounts of creosote and oil that dripped out in each 3^4. hours 
were measured until there was no more drip. I he results were very 
surprising and sluwed the very large amount of cxeosote and oil that 
is l>eing wasted at present through bleeding. The average of a large 
number of experiments carried over nearly m months is tabulated 
below: 


Amount of a.*? pt^rreningf af the o mount 

or! (fi n allij I njfrtc/i 


Spt‘oie« of wood 

24 

hours 

Second 

24 

liouls 

I 

Thirtl 

24 

hours 

i 

I Fourth 
24 

hours 

Fiith 

24 

hours 


Percent. 

Percent, i 

Per cent. 

j 

Per cent. 

Per cent. 

Deoda'' .. .. 

2S 

i 

t j 

i 

- 

J 

1 O-fi 

Vir 

2i) 

:t‘5 

0-7 

0*7 

1 

Chir 

1 


*• 

1 



in summer the amount of bleeding was very much grcatei than 
in winter. As much as 45 per cent, in the case of deodar, ^,5 |>er 
cent, in the case of lir and 6 per cent, in the case of chir was noticed 
in the hoi mouths of May and June, and as little as 25 ]>er cent., 
15 per cent, and 1 per cent, respectively in the coldest months of the 
year, ix., December and January. 

An attempt was made to establish some relationship between 
atmospheric temperature and the rate of ble^ing. With this view 
hourly readings w^ere taken from a iheriiiomcler fixed near the bleed- 
ing trolly and the quantity of acosote and oil that dripped out was 
also measured every hour. Graphs wxxe plotted but b^ond show- 
ing that bleeding iiuTt'ascrd with ilie temjx'iaiiire. no definile rela 
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lionship could be established. A typical lemperaiure and bleeding- 
graph was as below: 



lat Day 2 iid Day 

i’o i^scerlain wlielliei ilie creosole and oil were absorl>ed by 
the wood 10 different extents and whether the bleeding contained 
the two constituents of the jneserving mixture in different proper 
tions, samples of bleeding were sent to the Metallurgist for chemical 
analysis. I his showed that the bleeding contained the creosote and 
oil in approximately the same proportions as in tfte preserving mix- 
ture and that no chemical change took place while the creosote and 
oil was inside the wood. 

To understand the cause of bleeding it is necessary to know the 
pmess of treatment in use at Bhilwan. This process is known as 
Kueping and consists of the following: 

1. After the sleeper trollies have been intrtKluced into the 
treating cylinder, air pressures ol .15. 55 and 75 lbs. per 
square inch are applied and arc maintained for periods 
of 15, and 30 minutes in the (asc of fir. chir and 
deo<lar resjxxt ively. 
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2. The cylinder is filled with a mixture of creosote and oil 

in the proportion of 40 ; 60 by weight without destroy- 
ing air pressure. 

3. Oil pressure is raised to about 180 lbs. per square inch 

and maintained for half an hour. 

4. Oil pressure is broken and cylinder drained of oil. 

5. A vacuum of U4 inches is created and maintained for 

periods of 30, no, and 40 minutes in the case of fir, 
chir and detxlar inspect ively. 

Slee[>ers are then taken out of the treating cylinder and sent to 
the despatching yard. 

Deodar s 1 ee|>ers receive an average of 10 lbs. per sleeper and hr 
and chir 15 lbs. 

An explanation of the excessive bleeding in the case of the 
Rueping process, as I have deduced from the various trials, is as 
follows : 

When the final vacuum is applied, a lot of the free oil is 
drained out and quite a lot of the air under pressure which was im- 
prisoned in the sleeper when oil pressure was raised, is released. But 
on account of the viscosity of the oil. a certain amount still remains 
blocked up inside the capillaries of the wood. Sleepers, as they come 
out of the cylinder, are quite dry but as this air gradually finds its 
Avay out, it pushes out suUi oil as is blocking its passage in front 
of it and bleeding starts. When the atmosplieric temperature is 
high, this passing out of tiie air is helped as heat causes the air to 
cx|xind and reduces the viscosity of the oil. But when the tempera- 
ture falls, not only does the oil get more viscid but the low atmo- 
spheric temperature also does not give the imprisoned air much 
help. 

The experiments have proved that in the case of deodar and 
fir sleepers treated by the Rueping process considerable losses are 
incurred through bleedinjg. The annual loss to the North Western 
Railway for all the sleepers treated in the Dhilwan Depot has been 
estimated at about Rs. 45,000. All this goes to waste as the bleeding 
takes place before the sleepers leave the depot. 

The question arises whether this loss can be stopped. 
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Trials are in hand to see if, by any variation of the treating; 
process, bleeding can be stopped or minimised, so that tlic preserv- 
ing mixture stays inside the wood and helps in prolonging its life. 
If no success is achieved by these, a scheme will have to be got out 
to collect this bleeding for re-use. 

There is another question that these trials have raised. Cer- 
tain quantities of creosote and oil were considered sufficient for 
preserving sleepers when the Rueping process w^as adopted. It is 
now found that nothing like these quantities are present in the 
sleepers when they leave the de|X)t. Are the sleepers receiving 
enough of the preserving mixture and are we getting the best out 
of the wo(k1? Only time and further investigation will provide the 
answer to these questions. 

NO I E BV THE UTILISA I lON OFFICER, 

FoRKSJ ReSE.^RCH I.N’STITUTE 

"Bleeding ’ of creosoted wood has always been recognised as one 
of the disadvantages of creosotfe- treatment and, during rec'cnt years, 
considerable attention has been paid to this question in America. 
The ‘ Committee on Bleeding" of the American Wood Preservers' 
AsvSocialion defines the scope of its work as "the study of the cause 
and prevention of bleeding which is present not less than 48 hours 
after treatment.” As the sweating which Mr. Dhall records takes 
place mostly within the first 24 hours, it may [>erha|>s be better to 
consider it under what is known as "drip.” 

Fhe various factors which are generally considered to be 
related to “bleeding” and “drip” are: 

(1) The treatment process employed, 

(2) Fhe nature of the preservative used and the absorptions 

obtained, 

t -'I- 

(3) The nature of the timber used (s{>ecies, structure, mois- 

ture content, quantity of summcrwood, etc.), and 

(4) Meteorological factors, etc. 

Taking the first factor into consideration it is known that the 
“kickback” and “drip” are least with the full-cell process and great- 
est with the Rueping (empty-cell) process. According to Teesdale 
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and Weivss ot tlie Forest Products Lalxmilory, Madison, a preliminary 
vacuum (full-cell process) reduces “drip” to a minimum but, at the 
same time, it tends to produce \’ery uneven penetration and absorp- 
tion, if only small amounts of preservative are forced into wood, and 
hence should not be used in such cases. This will l>e all the more 
pronounced with material containing a juixture of sapwood and 
heartwood. Preliminary air pressures (Rueping process) were found 
to increase the “kickback” as well as “drip,” but the amount of 
“drip” was found to vary with dillerent treating conditions of the 
same process. Teesdale as a result of his cxjHniments with pine 
paving blocks came to the conclusion that it would be l>est to treat 
paving blocks in the green condiiioji and that blocks which had 
been air seasoned should be steamed. He also concluded that while 
a preliminary and final vacuum (full-cell prtKess) greatly reduces 
“bleeding,” a preliminary ’vacuum tends to make the absorption of 
oil too rapid during treatment, resulting in uneven }>enetration. 
He also noticed that “bleeding” (/.c., aftei the first 48 hours) was 
materially increased with increased absorption. 

According to Thomson of the Sudan, if the preliminary vacuum 
did not serve any other purjx)se, it certainly reduced “drip” by 50 
per cent, as compared with pieces tieated without a j«*eliminary 
vacuum. On the other hand, other Americ”an investigations have 
led the “Committee on Bleeding” of the American Wood Preserv- 
ers Association to (onclude that fx>les (realetl by the empty-cell 
(preliminary air pressure) piocess “bleed” less (i.e. after the first 48 
hours) than those treated by the full-cell process. I'he same view' 
is held by some English and German authorities. This is in opposi 
lion to the conclusions come to by Teesdale and Weiss as a result 
of their work with paving bkxks and small wtHxl pieces and indicates 
the complexity of the problem. 

In the case of Mr. Dhalfs experiments, the problem seems to 
be a question of removal of trapped air, and very probably by a 
suitable choice of treating conditions and, if necessary, an expansion 
bath (sec footnote), longer vacuum or final air pressure treatment, 
the trouble could be minimised. Until more experimental work is 
done, it is, how’cver, difficult to come to definite conclusions. All 
that can be said is that the present treating schedule is probably not 
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suitable. The evidence, however, is not sufficient to condemn the 
Hueping system for Dhilwan conditions until various treating 
schedules have been tried out with this system. 

A further factor which it is necessary to take into account is the 
very inadequate incision obtained in the case of fir and deodar by 
the Dhilwan incising machine. In the case of fir, penetration of 
creosote is practically entirely limited to the depth of the incision, 
'fhis results in very shallow |>enetration and lieavv absorption in 
the surface layers of the wood, and will certainly cause “bleeding.” 
With better incising and consequentlv improved j>eneiraiion. die 
trouble may be minimised. 

The effect of temperature on bleeding is well known. A simi- 
lar effect is probable with changes in barometric pressure. 

Mr. Dhall is to be congratulated on his investigation which has 
brought to light the gicat importance of “bleeding* and “drip** in 
the ca.se of coniferous .slee)>ers undergoing treatment at Dhilwan. 
The .solution of the trouble is, however, by no means simple, a.s 
though a change-over to the full-cell process may reduce “drip” to 
a minimum, it is by no means certain that this will give regular and 
even penetration at moderate cost. In this connection a considerable 
amount of further ex|)erimental wwk under Indian conditions is 
required, and it is the intention of the Wood Preservation Section of 
the Forest Research Institute to proceed with this investigation in 
collaboration with the North Western Railway. It is ho|XxI that 
experimental work carried out simultaneously at the North Western 
Railway treating plant at Dhilwan and at the Forest Research Insti- 
tute will result in an early and satisfactory solution of the present 
difficulties. 

At the end of the pressure period after release of pressure with the 
timber still submerged, the oil temperature is raised by a further 10 — 20 
degrees Fahrenheit. A vacuum is also sometimes applied at this stage. 
Both these aid in removing the air and surplus preservative. 
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TIMBER PRICE LIST, APRIL-MAT 1939 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
Common name. 

Speoiei. 

liooality. 

Desoription 

. 

1 timber. 

Prices, 

1 

2 

2 

4 

5 

lining •• 

TeiramUt nvdiflora * . 

Assam 

Logs 

Hs. 30-0>6 per ton in 
Calcutta. 

Benteak •. 

Itogerstrcmia lanceohta 

Bombay .. 

, Squares 

Rs. 33-0-0 to 64.0*0 per 
. ton. 

** ♦ • 


Madras 

i Logs 

Rs. 1-2*1 to l-S-Oper c.ft. 

lUjasal . * 

Pterocarpui maunpium 

Bombay . . 

: Logs 

Rs. 62*0*0 to ^-0*0 per 
ton. 

»» *• 

II •• 

Madras 

Logs 

Rs. 0-16*7 to 1*3-3 per 
c.ft. 

II • • 

II • • 

Bihar 

Logs 

Rs. 0-12-0 to 1-0-0 per 
c.ft. 

i» •• 

II • • 

Orissa 

Logs 

12^xl0'x5*' .. 

Rs. 0-8-0 to 1-2*0 pere.ft. 

nine pine . . 

Pifttti excekfi . , 

N. W.F. P. 

Rs. 4-12-0 per piece. 

»i • • 

tf • • 

Punjab 

12'xl0'x6‘' .. 

Rs. 4-9*0 per piece. 

Ohir 

Pinus longifolia 

N.W.F.P. 

9'xlO'xr/ .. 

Rs. 1-12*0 per piece. 

It • • 

II • • 

Punjab 

9'x 10^X5' .. 

Rs. 2-14-0 per ])ict e. 

It • • 

II •* 

U.P. 

■ -we ' 

9'xl0'x5^ .. 

Rs. 8-2-0 to 3-4-0 per 
sleeper. 

Civit 

Svnnioniafloribttnda .. 

Bengal 

Logs 

Deodar , . 

G«dni8 demara 

Jhelum 

Logs 


♦1 • • 

99 * * 

Punjab 

9'xl0*'x6' .. 

Rs. 4*8-0 per piece. 

Dhupa 

Vakriaindiea 

Madras 

Logs 

I(rxl0''x6'' .. 1 

Fir 

Abiet dj Pkea spp. 

Punjab 

i Rs. 2-10-0 per piece. 

Gamari . . 

Omelina arhorea 

Orissa 

Logs . . 1 

Rs. 0-10-0 to 14-0 per 

1 c.ft. 

Qnr jnn 

. Dipt9rocarpu9 spp. 

Andamans . . 

Squares 


11 • • 

i II • • 

/issam 

Squares 

Rs. 60*0-0 per ton. 

II • • 

II • • 

Bengal 

Logs 

Rs. 30-0-0 to 36-0-0 per 
ton. 

Haldu 

AMna cordifblia .. j 

Assam 

Squares 

Rs. 50*0-0 per ton. 

II • * 

II •• 

1 Bombay 

Squares 

j Rs. 24-0-0 to 66-0-0 per 
ton. 

II • * 

#1 • * 

C.P. 

Squares 

Rs.O- 4 .OtoOi 3 .Operc.ft. 

II • • I 

II • • 

Madras 

Logs 

Rs. 1-3-0 per c.ft. 

II • • j 

If •• 

Bihar 

Logs 

Its, 0-8-0 jicr c.ft. 

II • • 

II • • 

Orissa 

Logs 

Rs, 0-5-0 to 0-10-0 per 
c.ft. 

Rs. 6-0-0 each. 

Bopea •• 

liidian 

Hopea parvi flora • , i 

Madras 

B. G. sleepers- 

rosewood .. 

Dalhergia latifoUa . « 

Bombay . • 

Logs 

Rs. 66-0-0 to 90-0*0 per 
ton. 

1 

II • • 

II • • 

ap. 

Logs 

Rs. 1-0-0 to 1-2-0 per 
c.ft. 

II 

II • ♦ • 

Orissa 

Logs 

Re. 0*14 0 to 1*8-0 per 
c.ft. 

•1 •• i 

II •• 

Madras . . 

Logs 

Rs. 1-2*0 to 2*6*0 per 
o.ft. 

Ifni .» 

Xyiia xylocarpa 

Madras 

B. Q. sleepers 

Rs. 6-0*0 each. 

Kindal . . 1 

ferminaliapanievlata .. 

Madras 

Logs 

Rs. 0*8*6 to 1*4-0 per o.ft. 
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Trade or 
oommoQ name. 

Speciee. 

■ 

Locality. 

Descrijption 

or 

timber.. 

Prioei. 

1 

2 

3 

4 

i 5 

Laurel 

Termituilia tom^fitosa . . 

Bombay 

Logs 

Hs. 56>0-0 to 60*0-0 per ton . 


II • • 

C. P. 

Squaies 

; lie. 0-12-0 per c,ft. 


»i 

Bihar 

Logs 

i Ks. O-C-0 to 0-8-0 per c.!t. 



Orisaa 

Logs 

Ks. 0-4-0 to0*10.0perc.ft. 

!^68ua 


Madras 

Logs 

Rs. 0- 10-0 to 1 -4-Oper c.ft. 

Metwi ferrm 

Madras 

B. G. sleepers. . 

Ks. 6-0-0 each. 

Mulberry 

MoruHolba 

Punjab 

Logs 

Rs. 2-6-9 to 6-1-3 per c.ft. 
in round. 

Padauk 

PieroearpiiB dalher/fiaidei 

Andamans . . 

Squares 


Sal 

Shorm rohuatn 

Assam 

Logs 

1 Rs. 31-4-0 to 75-0-0 per 
: ton. 


II • • 


B. G. sleepers 

: Rs. 5-8-0 to 5-120 each. 




M. G. sleepers 

Ks. 2-9-3 each. 

M • • 

♦I • • 

Bengal 

Logs 

Rs. 20-0-0 to 75-0-0 per 
i ton. 



Bihar 

Logs 

Rs. 0-8-0 to 1-3-0 per c.ft. 

If • • 

99 • • 

If • • 

B. G. sleepers 

Rs. 4-8-0 to 5-0-0 per 
sleeper. 

II » » 

99 • • 

II 

M. G. sleepers 

Rs. 1-10-0 per sleeper. 



C.P, 

Logs 

' Ks. 1-2-0 to 1-4-0 per c.ft. 



Onasa 

Logs 

Rs. 0-6-0 to 1-5-0 per c.ft. 



U.P. 

Logs 

Rs. 1-0-0 to 1-6-0 per c.ft. 

II • • 

19 ♦ • 

II • • 

M. G. sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 

II • • 

,, 

1, 

B. G. sleepers 

Rs. 4-14-0 to 6-0-0 per 
sleeper. 

Sandalwood . . 

Santahm album 

Madras 

Billets 

Rs. 306-0-0 to 639-0-0 
per ton. 

Sandan 

Ougeinia dalbergioidea , . 

C.P. 

Logs 

Rs. 1-2.0 to 1.8-0 per c.ft. 

ft • • 

Bihar 

1 

Logs 

Rs. 0-12-0 to 0-14-0 per 
c.ft, ■ 

99 • • 

1 fi ^ • 

j Bombax malabaricvm .. 

Orissa 

' Logs 

Rs. 0-8-0 to 1-0-0 per c.ft. 

Semul 

Assam 

Logs 

Rs. '35-0-0 per ton in 
Calcutta. 

99 • • 

j 

Bihar 

1 Scantlings 

Rs. 1-0-0 per scantling. 

99 * * 

! 

Madras 

Logs 

Sissoo 

Dalbergia 919900 

Punjab 

Logs 

Rs. 0-12-10 to 1-6-0 per 
o.ft. in round. 


II 

U.P. 

, Logs 

Rs, 0-12-0 to l-6*6per c.ft. 
Rs. 35-0-0 to 75-d-O per 
ton. 

99 • • 

1 11 • • 

Bengal 

; Logs 

Sundri 

Heritiera app. 

Bengal 

1 Logs 

Rs. 20-0-0 to 25-0-0 per 
ton. 

Teak 

Tectona gratidis 

Calcutta . . 

1 Logs Ist class 
Logs 2nd class 


♦1 •• 

II • • 

C.P. 

Logs 

R8.0.12.0tol-l5-8perc.ft. 

♦1 

II 

II • • 

Squares 

; R8.1.10.6to2.]2-6percit. 

>1 •• 

II * • 

Madras 

Logs 

Rs. 1-8-0 to 2-10-0 par c.ft. 

•1 • • 

II • • 

Bombay . . 

Logs 

Rs. 67-0-0 to 160-0-0 per 
; ton. 

widtfi dhap . . 

II • • 

II • • 

M.G. sleepers 

: Bs.3-14-0 each. 

Canarimeupkyllm •• 

Andamans . . 

: Logs ; . 

1 

1 
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CORRESPONDENCE 

VITALITY OF LAGEBSTROEMIA FLOS-EEGINAE 
CUTTINGS 

In the month of April 1935, seeds of Lagerstroemia flos-regin^ 
were sow^ii broadcast in two-foot wide strips. In Marth 1938, the 
usual cleaning was done and surplus stems were cut out to remove 
congestion. Sticks w’cre aieedetl for staking out the 1938 planta- 
tion and these stems of Lagers! roe mio cut at random six indies to 
12 inches high above the ground level and having an average dia- 
meter of about one inch at the stump were cut into aixmt four-foot 
lengths and after pointing the lower end, were stuck in the ground 
in March at eight feet by eight feet to indicate the fxisiiion of the 
transplants to be put in the 1938 area. "Fhe soil is fairly moist in 
the Dehingmukh Reserve of the Lakhimpur Division which contains 
a mixed evergreen type of liora and most ol the stakes struck root in 
the ground and gave out new shoots. At the time of my visit on the 
aoth of JanuarN 1939, the rtxHs and shoots were over three feel in 
length and the w(kk1 at the jxnnted lower end was practically covered 
by a callus formation. Each stake became an indei>endent plant 
and gave out vigorous roots and shoots. I dug out several of them 
to examine their rexits. 'The photo (plate 43) shi>ws one of the stakes. 
If the plant has got such ^vitality, in suitable localities this factor 
might be profitably utilised in planting out areas where the w^eed 
growth is tall, so that the cost of cutting down the weeds would be 
eliminated. Experiments are on foot in other localities where thi^i 
species is grown. 

Shillong: R. N. DE, lf.s.. 

The April 1939. Silxfieidturist, Assam. 


YELLOW-FLOWERED HOLMSKIOLPIA SANGUINEA 

RETZ. 

Sir, 

The above shrub w'hicb is found widely distiibnted in India 
and Burma has usually got purple flowers (including calyx). Re- 
cently, I discovered some plants with yellow^ flowers in th^ Khasj 
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and Jaiiuia Hills growing side by side with the purple flowered 
HoUnskioldia. Fhe specimens were exaraiued by me, but there was 
no difference louiid except in the colour. A reference to Sibpur 
Royal Botanic Garden brought in the interesting information that 
a yellow flowering variety has been collected in Upper Burma only. 
Both Sibpur and Dehra Dun reported that it was only a variety of 
Holrnskioldia sanguinea Retz. The flowers are very ]>retty and 
should make a nice garden plant. 


Shillonc; : 

77/6' 3/6/ April 1939. 


R. N. l)K. 

^tlvicu Itu risl , Assam . 


AN ELEPHANT NEVER FORGETS 

Sir, 

Reference the article entitled "An Elephant Never Forgets," 
which appeared on page iiU3 "Indian Forester" for April 1939. 

I write to point out that the article was neither written nor 
submitted by the officer named below it. When he reads it, his sur- 
prise can only equal minel 


W. F. COOMBS, 

Divisional Forest Officer, 

North Kheri Dix/ision, 

[The Editor regrets any annoyance, or surprise, which may have been 
caused by attributing the letter published in our April number to the wrong 
author. The letter was received from “The Divisional Forest Officer, North 
Kheri,” with an utterly illegible signature and apparently our deductive 
powers were regrettably inferior to those of Gulab Piary!] 


NIM 

Sir, 

Reference your February issue, with the C^entral Silviculturist's 
account of nim fruit presented to poultry but not passed by them, 
I beg to recommend the following treatment: 

1. Roll ri^ nim in Mag. Sulph. 

p 
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2 . Serve resulting crystallised fruit to hungry birds, prefer- 
ably large-calibre sf>ecies like peafowl and buzzard — 
and, of course, stool-pigeon. 

* Rinse and shake well with hot water, at intervals. 

If no solid results after 36 hours, resort to the following, in the 
order indicated: 

1. X-ray gizzards. Where void, charge fowl with wilful 

obstruction. 

2. Perform appendectomy. 

3. Wring neck and plant out bird. 

Note. — ^Birds can be conveniently depulped in ant-heap. 

Yours, etc., 

NIM DESPERANDUM. 

REVIEWS AND ABSTRACTS 

FOREST ADMINISTRATION ^PORT FOR THE CENTRAL 
PROVINCES AND BERAR FOR 1937-38 

This report is prefaced by a resolution passed by the Goverl^ 
inent extending “its warmest thanks’’ to its two Chief Conservators 
(Mr. C. F. BeU. followed by Mr. C. E. C. Cox), “and to the staff 
generally not only for the 'excelknt financial results bur also for 
the progre.ss in development achieved during the year under report.” 
It records a most successful year financially; the gross revenue having 
increased by Rs. 2,86,5*9 to Rs. 50,50,094 and the net revenue having 
also risen by Rs. *,18,608 to Rs. 13,48,803. The total quantity of 
timber and fuel extracted from the forests during the year was 
45,804,000 cubic feet. The value of rights, concessions and free 
grants made to the people, including free grazing and grazing at 
concessional rates, amounted to Rs. 14,33,919. This, in the word* 
of the Covernment’s Resolution, gives “a clear indication of the 
value of reserved forests to the cultivator and of the liberal policy 
pursued in the administration of these forests.” 

The toul area erf forests belonging to the Province is 19,41 » 
square miles with 34,135 miles of demarcated boundaries. Progress 
in preparing and revising working plans for these forests seems to 
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have been well maintained, the sanction of Government having been 
accorded to new plans covering square miles while additional 
new plans for square miles were completed but not finally 

sanctioned within the year under report. SfKcial mention is made 
of the growing tendency to adopt more elastic, but at the same time 
detailed, prescriptions to facilitate the more intensive working of 
each type of forests with due regard to its peculiar silvicultural- 
requirements and the hxal amditions of demand. 

Natural regeneration is stated to have been generally good and 
U) have suflered less from frost than in the preceding year, though 
damage by game was considerable in some areas. Experiments in 
reducing the fire hazard by controlled grazing w'ere tried as a substi- 
tute for the expenditure of larger sums on fire protection. The 
cost of thinnings and tendings varied from Rs. i-ii-o to Re. 0-3-8 
per acre and totalled Rs. 1,04,497, while the revenue realised from 
the produce was Rs. .3,63,400 off a total area of i,sto,yg^ acres. 

Minor products, exclusive^ of grazing, were rcsjxinsibJe for a 
gross levenuc of Rs. 7,70.^35, to which bamboos contributed 
Rs. 3,31,516, an increase of Rs. 57,158 over the previous year. 
Revenue from lac, on the other hand, dropped by Rs. 2,803 to 
Rs. 34,521 in spite of almost 50 per cent, increase in quantity pro- 
duced. Harar (w'hich is understood to be the local name for myro- 
balans though the re^xin gives no glossary to elucidate the trade or 
scientific names appropriate to these various products), increased 
from Rs. 8,547, preceding year, to Rs. 30,203. This increase 

seems to have lieen abnormal and largely due to untimely recoveries 
of instalments of revenue. No less than 3,010,397 cattle grazed in 
the forests, paying Rs. 11,27,323 in fees. 

Departmental exploitation show^ed a drop in volume of 384 
cubic feet in timber and 2,088 in fuel. 'The saw-mill at Allapilli 
turned out 88,987 cubic feet of timber drtd milling costs fell from 
five annas to three annas and seven pies fxjr cubic foot of outturn. The 
Raipur Forest Tramway increased its earnings by Rs. 2,628 to 
Rs. 1,38,135 per cubic foot, public traffic being responsible for 28 
per cent, of this and Forest Departmental traffic for 22 per cent., 
the firm of Messrs. H. Dear & Co. being the biggest customers with 
a contribution of 45 per cent. 
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The report emphasises the urgent need for increased provision 
t>f residential buildings, particularly foi* those of the staff on low pay 
if they are to be healthy and contented. Out of a strength of 2,667 
forest guards no fewer than 10 per cent, became casualties for vary- 
ing reasons. The personal supervision by the superior staff neces- 
sary for the maintenance of efficiency, discipline and revenue pro- 
duction is stated to be suffering through increasing office work, which 
is being dealt with only at the expense of outdoor work and a spe- 
cial reference is made to the unwieldy size of the divisions. It is 
iiowevei*, gratifying to see how niiidi useful work was carried out 
in efforts to improve the conditions of those living in remote forest 
areas. Thirteen schools were started during the year at a cost of 
R$. 11,780, as well as a small handicraft school for the aboriginals 
at Allapilli. Range officers did what they could to improve village 
sanitation and free distribution of tjuinine to forest villagers and 
sawyers was continued. For forest subordinates the Forest Benevo- 
lent Fund evidently rendered much useful help by providing gratui- 
ties and small pensions in deserving cases. 

The figures for game shot in the Province during the year show 
no remarkable deviation from the sear preceding. The report, 1k)w- 
ever, makes special mention of the fact that sooner or later a definite 
policy must be laid down with regard to game preservation in the 
Province. In certain districts, particularly in Berar, blocks of forest 
exist surrounded on all sides by cultivation, in which a policy of 
game preservation is indefensible, whereas there are in most districts 
large compact areas, remote from cultivation or habitation, where 
the preservation of the fauna of the Province is fully justified. 

E. A. G. 


ANNUAL REPORT ON FOREST ADMINISTRATION 
IN ORISSA, 1937-38 

Some progress is recorded in reorganisation. The two divisions 
which formerly were in Madras, Ganjam and Parlakimedi, were split 
up into four divisions, each roughly 250 square miles in area. In 
consequence of this diange, it was found possible to replace nine 
out of 12 Rangers by Deputy Rangers or Foresters. On the other 
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hand, in Barapahar Division two existing ranges were made into 
four. Increased efficiency in management is reported already to 
have resulted in an increase of revenue which has more than coun- 
terbalanced a slight increase in expenditure. Differences in proce- 
dure and regulations between North and South Orissa continued 
to cause difficulties, the draft Orissa Forest Code having not yet 
received the final sanction of Government and the draft Orissa 
Forest Act not having been introduced in the Assembly, Out of a 
total area of 895.595 acres of reserved forests, rather more than half 
is listed as being worked under the selection system and of the 
remainder 358,194 acres are shown as being cither simple coppice 
or coppice w’ith standards. The proportion of these tw^o systems is 
reversed in the protected forests where, out of a total of 134^933 acres, 
there are 47,947 acres under the selection system and 75.212 acres 
under coppice or coppice with standards. The outturn of timber 
is shown as 2,244 ,(K)o cubic feet from the reserved forests and as only 

37.000 cubic feet from the protected forests, the outturn of fuel being 

6.131.000 and 405, ocK) cubic feet respectively. Fire protection was 
restricted to 743,277 acres of reserved and 72.593 acres of protected 
forests, the percentage of success being 95 and 99 respectively. The 
exploitation of bamboos provides a not iiuonsiderable portion 
of the revenue of re.served Ibrests, Rs. 38,016 being realised from 
this source. In Angul Division most of the bamboo is on long lease 
for pajjer pulp manufacture. The report also records that negotia- 
tions for a long lease to another paper mill, of the bamboos in 
Sambalpur and Barapahar Divisions, were also practically complete. 
Minor forest produce is responsible for 33 per cent, of the total 
revenue at R.s. 1,42,730 out of a gross revenue of Rs. 4,29,086. Rev- 
enue and expenditure were practically level, the year closing with 
a small deficit of Rs. 2,906. Some interesting |>articulars of perma- 
nent forest villages are included in the report Such villages num- 
ber 17, have a total area of 3,164 acres and contain 857 inhabitants, 
of whom 276 are able-bodied males and 263 able-bodied females. 
Their total earnings from the Forest Department amounted to 
Rs. 2,253. A melancholy feature is the recording of the killing, of 
46 humans by tigers in the demarcated forests managed by the 
Forest Department, of whom no fewer than 32 were killed in Balli- 
guda range. 


E. A, G, 
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ANNUAL REPORT ON GAME PRESERVATION 
IN BURMA* 1937-38 

Published by Superintendent, Goxjemment Printing and Stationery, 
Burma, Price Annas Eight or ^d. 

This carefully compiled report by the Game Warden on Game 
Preservation, shows that the Government of Burma is determined 
to maintain its efforts in saving its valuable fauna from extinction. 
Another 104 square miles are to be added to the existing 542 square 
miles of sanctuaries, some of which have been opened up with fair 
weather motor tracks after the manner of the Kruger National Park 
in Africa. 

On the whole the specially protected species appear to be recov- 
ering from past slaughter, and are increasing in their undisturbed 
homes. A pleasant feature of the report is that some attempt has 
been made to take stock of what each sanctuary holds, and these 
constant surveys have revealed some interesting facts. It is also 
noteworthy that new legislation has been suggested, or amendments 
to rules recommended, to meet each new problem as it arises, and 
by means of this fM'ompt action it .should be possible to reduce 
danger of irreparable damage to the minimum. 

Elephant contiol continued 10 occupy the attention of the spe- 
cial staff appointed for this purpose, and no less than 485 elephants 
were destroyed under this scheme. Reference is also made to 
Kheddah operations, which accounted for 186 elephants. There has 
been a slight increase in the number of offences against the game 
laws, but there is no cause for alarm, and a desire by the population 
to respect the rules in force is, perhaps, l)est reflected by these 88 
offences being distributed between 35,244 persons licensed to possess 
fireanns. 

A short but interesting chapter on Natural History Notes pre- 
cedes the final part pertaining to game protection in the difficult 
Shan States and brings an instriutive and communicative report to 
an end, 


4 M. P, 
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ABSTRACT OF INDIAN FOREST LITERATURE ISSUED 
DURING THE HALF-YEAR ENDING THE 31ST DECEMBER 
1938, TOGETHER WITH ABSTRACTS OF ARTICLES 
PUBLISHED IN THE ‘‘INDIAN FORESTER’’ 


{Continued from page 595 of the ''Indian Forester'' for May, 1939.) 

HAKIMUDDIN, M. Fence Posts, hid. For. LXIV (12): 749- 
750. — reference to an earlier article on “Treating Fence Posts 
by Means of Old Inner Tubes/* the author advocates a still cheaper 
and simpler method of increasing the life of wooden posts in India 
by scorching (to a depth of about half inch) the lower ends of such 
posts after removing their bark. The Utilisation Officer of the 
F'orest Research Institute adds that the protection of wood by scorch- 
ing or charring is a very old form of wood preservation originating 
in the ship-building industry. C^harring is a g<K)d form of preserva- 
tion for a limited period of time. — J. N. Sen Cupta. 

HODGE, W. E. Hisfoiy of the Mai Block of the Kalimpong 
Division. Ind. For. LXIV (9).*,.. 583-589.-- -Describes how this block, 
which has had a bad reputation as the worst type of forest, could, 
under systematic management, improve vastly tow’ards establishing 
a promising crop of important species. — J. N. Sen Gupta. 

HUSSAIN, M. T. Regeneration of Senial (Born ha x mahhari- 
cum) from root suckers. Ind. For. LX II' (7): 398-4 (X) — results of 
experiments in trencliing round stumps of Bomhax malabari- 
cum trees showed that regeneration b\ root suckers can be obtained 
by cutting or bruising large lateral roots of standing trees or of 
freshly felled stumps. Cutting their roots far away from the tree 
did not give good results. Fencing against deer was found essential 
for the survival of the root suckers. The average height growth in 
the first season was about five feet. — M.^ V. Laurie. 


JACOB, K. C. Grass flora of the Kollegal Forest Division with 
short notes and vernacular names wherever available. Ind. For. 
LXIV. (7): 419-429.' — ^Describes a survey of the grass flora of the 
Koll^l Forest Division in the Coimbatore District. The grasses 
in this Forest Division are very important since one half of the 
forest revenue of this division is derived out of the grazing permits 
jssiie4 to cattle owners, 
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Sixty-five out of ggo spedes of the Madras grasses from an area 
of about 1,000 square miles were collected. Forty of these ^e good 
fodder grasses. Short notes on the fodder value are given for all 
the spedes of grasses. A few suggestions for the improvement of 
these grazing areas are also given. — Author* s Abstract. 

KAPUR, S. N. Notes on some woodworking industries in the 
Funjab. Ind. For. LXIV (y): 401-419, s pis. — ^With a change in 
Indian requirements due to the effect of Western civilisation, a 
number of new woodworking industries have sprung up in the 
Punjab, such as the manufacture of wooden heels for ladies shoes, 
gramophone and radio cabinets, bobbins, shuttles and other require- 
ments for hand and power looms, picture frame mouldings, electrical 
casings, etc. Some of these newly develojied industries are briefly 
described in tlie paper, discussing their economic aspects, and in- 
dicating the wcx)ds that have been found suitable for |.>articular pur- 
poses. It is suggjested that a country wide survey of the existing 
woodworking industries should be carried out, to collect informa- 
tion on their technical and economic features, in order to be 
able to further their growth, and to introduce new industries in the 
country’. — A uthor*s A bstract . 

KESSELL, S. L. Effect of burning of slash on soil and succeeding 
vegetation, hnd. For. LXIV (7); 443-445. — ^According to modern 
trends of thought and practice in Australia, fire is no longer con- 
sidered essential for the reproduction of Eucalyptus there. A strong 
surface fire will, on the contrary, destroy practically all their seed 
except that carried by the trees at the time of the fire. Seedlings 
on and around ash beds derive benefit not only from the fertilising 
value of the ash but also from the absence of grass and scrub com- 
petition for a long time on ash beds. — J. N. Sen Gupta. 

KLE, German Forest Policy and the Forest Tree Nurseries. Ind, 
For. LXIV (12): 773-780.— It is recogni.sed that Germany's present 
day forest policy requires a change from the state forest policy of 
former years on account of altered conditions of foreign exchange, 
trade and other economic factors consequent on political changes, 
e.g.j incorporation of Austria, etc. — J. N. Sen Gupta, 

KRISHNAN, E. K. Commiphora caudata for the Avenue. Ind. 
For. LXIV (12): 751-752.— This species, otherwise kn.own gs Proli^n^, 
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caudaturn, is said to be one of the easiest trees to propagate from 
stem and branch cuttings. The writer’s experiments since 1994 have 
given cent, per cent*, success with such cuttings in spile of careless 
handling and even in unfavourable seasons. Such cuttings were 6 
feet long^ two to three inches in diameter, only two feet of the stem 
length being embedded firmly in soil and watered for a week or two 
if weather was dry. Even 10 feet long by two-inch diameter 
top branches, with leaves intact, planted during the end of May, 
gave successful results. Its wood, however, is useless for any purjx)se 
and leaves are unpalatable to cattle. — J. N. Sen Gupta. 

KRISHNA, S. AND GHOSE, T. P. '^Denis ferruginea Benth 
from Assam.** Current Science. (C) 7 (1), 2 a, 1938, — So far, Derris 
elliptica has not l^een found to occur in India. The species pre- 
viously described as D. elliptica (Current Sdence, 4,857, 1958) has 
now been definitely identified as D. ferruginea. Localities in Assam, 
where this rotenone bearing species occurs. haVe been described. — 
Author's Abstract. 

LAURIE, M. V. Gei'mination of Nim Seeds (Azadirachta 
indica). — Tnd. For. I, XIV (8): 500. 1938. — Reports that vei7 success- 
ful and abundant germination of nim {/izadirachtn indica) has 
always been obtained in one range in Madras by using only seed, 
white in colour, that wms collected from beneath Ficus and other 
trees on which crows were wont to sit and eat nim seeds. — /. N. 
Sen Gupta. 

LAURIE. M. V. Root Competition and axmilahle Nitrogen in 
the Soil. Tnd. For. LXIF (11); 652-655. — The vegetative response to 
removal of root comjjetition in trenched plots was formerly explained 
as being chiefly due to increased available moisture in the soil. 
Recent work in Sweden in spruce forests suggests that increase in 
available nitrogen may be the chief factor, this being correlated with 
the* killing of mycorrhizal fungi. — .Author's Abstract. 

LAURIE, M. V. Branching and Seed Origin in Coorg Teak 
Plantations, hid. For. LXJV (10): Pis. 5, 506-600. — Four different 
tvpes of branching seen in Coorg teak plantations are described and 
illustrated and the probability of their being due to hereditary factors 
discussed. It appears that varieties arising from .seeds from drv 
loc^liti^s may have considerably exaggerated characteristics when 
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raised in damper and mare favourable conditions. The necessity 
for ascertaining that the seed comes from a good origin when making 
teak plantations is emphasised.— /fw/Z/oA Abstract. 

LAURIE, M. V. A rough guide to Thiuning Teak based on 
Average Spacing for a given mean diameter, — Ind. For, LXIV (7).* 
1^97-398. Yield table data for teak indicates that the average spacing 
in feet is roughly 1.5 (d + 3) w^here d is the mean crop diameter in 
inches. Assuming minimum espacenieni to be two-thirds of the 
average espacement, a rough guide for thinning teak is that no two 
trees should t>e left closer together than (d-j-3) feet, d being the 
diameter in inches of the tree it is desired to retain. It is suggested 
that this formula may be a simple and useful guide in thinnings of 
unevenaged teak forests. — M. V. I. a uric. 

LIMAYE, V. D. Wood for Spmts Goods, Ind, For. LXIV (8); 
482-485, 1938. — Wood is, by far the most important material employ- 
ed in the manufacture of a variety of articles used for sport and 
amusement. That Indian manufacturers are taking a keen interest 
in the production of these goods is evident from the number of 
enquiries received by the Forest Research Institute for advice regaixi- 
ing suitable Indian woods for their manufacture. Sports goods can 
be divided into several groups, each requiring limbers with different 
qualities. It is intended in this short note to give a general idea of 
the Indian timbers that are being used at present, or that could be 
utilised, in this field. — Authors Abstract. 

MACALPtNE, R. I. Mixture of Species in Plantations. Ind. Fot. 
LXIV (9); 574-583. — ^The difficulty in .standardising mixtures in terms 
of rotation, usevS, locality, etc., is emphasised. From the provisional 
data collected, two curves g.b.h./age were drawn to show ages 
at which various Bengal species might l)e expected to attain a six- 
fcx>t girth over bark. Of the, several methods of mixture in plantations 
experimented with, the more practicable ones appear to be (1) alter- 
nate groups of strips, (2) alternate lines, (3) mixed seed sowings in 
lines and (4) quincunx, — No. (1) being the most promising. Their 
details and the principles underlying such mixtures have also been 
discussed. — J. N. Sen Gupta. 

MITCHELL-MITCHELL, J. E. M. Note on Sandal ftegenera- 
liofh Ind. For. LXIV (9): 54 1-551. —Sandal is usually found oq 



imi 


REVIEWS 


m 

rocky and gravelly soils in open scrub forests, hedge rows, lantana 
bushes and bamboo clumps in Coorg, Mysore and some districts of 
the Madras and Bombay Presidencies between an elevation of 2,000 to 
4,000 feet. For its proper development, the sandal tree depends upon 
the host trees. Sandal can be raised successfully, and at a profit, in 
plantations in semi-evergreen forests, either by clearfelling compact 
areas (leaving about 20 standards per acre as hosts) or in 1 2-foot wide 
strips at intervals of 50 feet, burning the slash and sowing seed at 
12-foot intervals with subsequent weeding operations as required. 
Cassia siamea, a good host plant, may also be usefully sown along 
with sandal. — ], N. Seyr Gupta. 

MOHAN, N. P. Twisted fibre in Finns excelsa. Ind. For, 
LXIV (8): 501, — ^Although twisted fibie is ^well-known in Finns 
longifoUoy F. excelsa and deodar are also not immune from it as 
noticed in some timber depots of the Punjab. — /. N. Sen Gupta. 

PARKER, R. N. Experiments with exotics. Ind. for. LXIV 
(12).* 717-723, — The term *‘exotic** has never been satisfactorily de- 
fined. Fhere are some who do not believe in the introduction of 
any exotics, while others consider them all right for horticulture and 
agi'iculturc but not so for forestry, overlooking the fact that exotics 
like Casuarina, mulberry and Eucalyptus spp. have long been suc- 
cessfully naturalised in many parts of India. Aimless experiment- 
ing is deprecated; while the main considerations should be (1) that 
the exotic species has some quality such as rapid growth, valuable 
timiKJr, ease of cultivation, etc., giving it an apparent advantage 
over the indigenous plants; (2) that it comes from as similar a 
climate as [X)ssible; (3) that something is known of its silvicultural 
requirements; and (4) that the first trial should be on a small scale 
and in an accessible locality. — J. N. Sen Gupta. 

PUNTAMBEKAR, S, V. Commercial Fossihilifies of a Xeur 
Detergent and Some Related iMuryl Compounds. Ind. Chem. Sbc. 
Industrial and Nexvs Edition. (C) I (1 and 2): 19-24, 1938. — ^'Fhe 
ideal detergent properties of sodium lauryl sulphate and the 
important uses of some related lauryl compounds are described and 
a suggestion is made that lauric 'acid, the basic material for the 
manufacture of these valuable compounds, could l)e more profitably 
obtained from the fats of several indigenous Artinodaphne and 
JJisaea spp. (Fam. Lauracea) than from coconut and palm kernel 
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oils. Physical and chemical constants of the fats from the berries 
of Actinodaphne hookeri, A. angustijolia, L. chmensisy L. zeylanicay 
L. citrata and Cirmamomum camphona are given in a tabular form. — 
A uthov's A b sir act. 

RANGANATHAN, C, R. Studies in the ecology of the Shola 
gi'assland vegetation of the Nilgiri Plateau. Ind. For. LXIV (9): 
523-541. — The natural vegetation of the plateau is a mixture of 
temperate evergreen forest (Shola), its seres and grass. The grass- 
lands are very extensive and are praitically confined to the western 
plateau which is subject to annual ground frost. Here the shola 
is reduced to small, isolated wockIs occupying folds and hollows on 
Uie slopes, rhe shola is relatively more abundant on slopes pro- 
tected from the mornjng sun. The absence of fringing forest along 
}>erennial watercourses is a feature of the frost /one. I'hc studv of 
the altitudinal zonation shows shola to he the forest climax. Various 
considerations, such as its known antiquity and stability, indicate 
that the grass is also a natural climax. The relative distribution 
of the two climaxes is governed by the incidence of frost. Frost 
damage on the Nilgiris is confined to young plants and is probably 
a species of wilting effect due to plants exposed to the morning sun 
l>eing unable to draw water from the frozen soil. The shola 
occupies slopes protected from the morning sun and sites where the 
danger of freezing is neutralised by abundant moving soil water. 
The grass, though destroyed bv frost, rexives quickly owing to its 
perennial root slock and its ability to spread vegetaiively. — Author s 
A h.stract. 

SEN GUPTA, S. C, Does the Elephant Pronrnte in Captixnty? 
Ind. For. LXIV (12): PI. 1, 723-734. — ^There existed a curious mis- 
conception in the minds of the people from ancient days that 
elephants in their captivity rarely give birth to young ones. The 
origin of this misconception is not far to seek. Fhe large numbers 
of elephants employed in thexse days used to be tied up after their 
sjx^cified work and were not allowed to mix freely with one another. 
In the Andamans, the elephants are breeding frequently. This 
proves that the old fallacy does not hold good. Even the rule of 
one calf at a birth has been disproved as an elephant gave birth 
to two sets of twins in two successive pregnancies. The article dis- 
misses (1) the fxiri played by elephants in the extraction of limlw; 
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(2) the Jiiisconcepiion and its origin, (3) the two iaetors, fiee- 
doni and nutrition, whicli are essejitial lor the liealth and breeding 
ol elephants; (4) the possibility of a balaiued ration lor the 
ekphants; (5) breed of elephants, pregnancy and parturition, and 
(()) the birth of twins. — Author's Abstract. 

SINGH, B. J. iSlim, Ind. For. LX IF (12): 74S. — Seed collected 
from under 7 iim trees and not from beneath Ficus or other trees has 
consistently given good results in the rah regeneration ol the fuel 
cou|xrs of Guntur Forest Division (Madras). A’. Seji (hip/a. 

SINHA, J. N. A Note on Laurel Wood {Teruiinalia 
Tomenlosa) and its Market in Great Britain. Ind. For. LXIV (11); 
669-674. — “Figured” laurel is much fancied in Kngland. India at 
present supplies a quantity and the market is expanding. But 
“figure" ^partakes so much ol sentiment that it is hard to define. 
It is harder still to tell if any given log would yield "figured" 
timber, and ordinary laurel wood is not caied for. In this article 
the opinions of certain British brokets and merchants are jxtoled 
and hints for exporters are gi\en.— Author's Ahstract. 

SINHA, J. N. Forest L/tiHsation iti b inland. Ind. For. LXH 
(lo).* Pis. 5. 609-611.-111 iew’ other countries is forest utilistuion so 
jxirfect as in Finland. Nature has benevolently allied itseli wdth 
man. Extensive waterways transport logs from forest to mills and 
ihense to ports of shipment almost for nothing. Efficient saw-mills 
and pul|>-mills utilise lo the fullest extent all that the forest 
produces. — .f lit hor s A hstract. 

SMV'l’HIES, E, A, Soil Erosion Prohleins in India. Ind. For. 
LX IF (11); 704-708. — Destruction of forest growth in mountain 
country, without compensatory terrating and regular cultivation 
led to a tremendous increase of erosion, avalanches, destructive 
floods, etc., in very many countries. In the plains and foothill 
areas also the change of the once fertile lands into desert has been 
ascribed by many to the destruction ol the natural vegetation bv 
man and his cattle. Modern day examples of soil erosion due to 
over-cultivation and excessive pasture have been cited fioiii America, 
Africa and Australia. In the Jumna-Cihambal Uisin in Northern 
India, between a quarter-and-a-half million acres of land have had 
30 lo 40 feet depth of soil eroded, which represents a c'apital loss. 
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ExperiiJieiits carried out by the J’orcst department during the past 
5}5 years in such areas have proved conclusively lluit control of 
grazing alone is sufficient to bring back the natural vegetation and 
check further erosion. — J, N. Sen Gup la. 

SMYTHIES, E, A. The Tauugya Tlautaiions of Bhmga, 
Bahraich Division, IJ. P. Ind. For. LXIV (8): 9 pis. 471 482 

19IJ8. — The forest of Bhinga was slowly dying, as for a century or 
two heavy grazing and uncontrolled removal of small poles by sur- 
rounding villagers had prevented all reproduction. According to 
the 1935-36 working plan, a large area of about 33 square miles 
lias been sei apart, to be intensively worked and regenerated by 
taungya, with a view to meeting village requirements. About 400 
acres per annum are already being clearfelled, and successfully 
regenerated with valuable limber and fodder species. Ehe 
technique evolved is described. — /. .V. Sen Gupta. 

STEBBING, E. P. The math made Desert in Africa — Erosion 
and drought. Ind. For. LXIF (7); 454-^66. — There has arisen 
some confusion as to what is actually meant by erosion in diflerent 
parts of the world. 'Phe soil erosion being ex|>erienced in several 
parts of Africa is mainly attributed to overland utilisation. The 
intensive wasteful utilisation of the soil upsets nature’s balance, 
resulting in an interruption of the water supplies, including that of 
rainflall. It is suggested that wlten the erosion and rainfall have 
arrived at the intermittent stage, amelioration works can no longer 
witli safety be delayed, (dosure of eroded areas to the piactice of 
cultivation, to grazing and to firing will work mai vels in AfrUa. - 
J. N. Sen Gupta. 

TROTTER, H. Treating Fence Posts by means of Old I finer 
Tubes. hid. For, LXIV (9): 551-556. Pis. 3. -Describes a cheap 
and simple method of treapng green fence fmsts and other round 
green timber witli water solution preservatives, by using pieces of 
old motor car inner tubes attached to one end of the posts. 'Phe 
method described is a simple niodihcation of the well-known 
Boucherie Process, and is well suited for fencing operations in the 
forest. — Author's Abstract. 


VENKATA RAO, M. G. The Influence of Host Plants on 
Sandal and on Spike Disease. Ind. For. LXIV (11): 656-669. Pis. 
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— Good and bad hosts of sandal can onl> be diflerenliated when 
grown individually with sandal. It cannot l)e based on the selective 
tendency of haustoriuiii. Details arc given of (ascs of (a) hosts wliich 
arc easily killed by sandal, (b) toxic hosts which kill sandal, (c) hosts 
which cause discolouration in leaves of sandal and (d) hosts which 
alter the habit of sandal. The sandal hausioria not only 
absorbs the crude sap from host planis bui often takes up other 
ingredients found in the roots of host plants. Atiempis at classifying 
any sandal-host combinations as “more susceptible" and “less sus- 
ceptible" to the disease are considered futile and misleading, as 
differences as regards resistance, if any, are generally slight and often 
not beyond experimental errors. — /. A . .S>// 

WARREN, W. D. M. Etosion. EhL Eok I.XIV (lo).- - 

0i»4. — Most of the hill streams in forest areas descend at steep 
gradients, — which practically rules out gully plugging as an erosion 
control measure. Ehe contour trenching, how.ever, checks the run 
off and provides favourable soil conditions for heavier vegetatiori, 
and by its mechanical action soil losses are reduced to their 
minimum.— 7. N. Sen Gupta, 

WARREN, W. D. M. Crown tado in hiduui trees, hid. For. 
LXIV (7); 4^5*437. — The utility of “Oown ratio ’ 01 rather the 
“diameter ratio" (i,e,, the ratio between the mean diameter and the 
mean spacing between stems) as a practical guide in thinnings is 
discussed. A ratio of 18 is reported to work well lor Shorea robust a 
crops of good quality — M. l\ Laurie. 


EXTRACTS 

NATIONAL PLANNING FOR CO-ORDINATED 
DEVELOPMENT OF RESOURCES IN THE U- S. A. 

Most people are familiar with the great Tennessee V^illey enter- 
prise, which exemplifies public effort itt conservation of natural: 
resources for the improvement of tlie etonomic and social life of a 
particular area and is centred round the control and use of the 
great river. A very interesting paper, by the Dean of the Yale Forest 
School, H. S. Graves, is published in the Forestry News Digest for 
January in which lie gives a brief but most instructive account 
of what this project aims to accomplish, though he mentions that the 
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basic conception has l>een somewhat obscured by a controversy about 
corrif>etition i>etween |x>wer prtKiuced at tlic new federal reservoirs 
and that from existing private concerns, 

“ I'he I'ennessee Basin forms a aesceju extending from the high 
Ap]>alachian Mountains, including in its central portion a rich agri- 
cultural region occupied by farms, and prosperous industrial cities 
and towns, and in the western ]x>ition merging with the lands 
characteristic of the Mississippi delta. l*he valley comprises /jo.lKK) 
square miles of land, diversified in to|)ogTaphy and climate and 
with peoples representing three or }X)ssibly four rather distinct 
cultures. 

F'or a hundred years there have been federal expenditures to 
improve navigation, but never adequate. During the years the 
damage by floods has increased, as a result of land abuse. In the 
mountains the forests have been exploited without building perma- 
nent industry to support the people. A stranded |X)pulation re- 
mains in many portions wdth the l>est of the original resources 
greatly depleted. On the basis of the present use of resources some 
counties have reached a maximum }H)puIation and there is no room 
for the children as they grow up. I'hey must migrate or remain in 
abject poverty. 

The Tennessee Valley experiinciiL is dirct ied to complete regu- 
lation of the river by a series of storage, fhxxl control and naviga- 
tion works. Hydro-electric energy is to be developed, to provide 
cheap power for industry, farm and domestic use. I’he existing 
federal and state forests are to be extended, and effort is made 
through co-operation to conserve the large aggregate of private 
forests. Extensive work is carried on in control of soil erosion that 
is serious in many places. In the farm regions liberal funds are 
allotted to encourage fann co-operatives. Federal leadership is exer- 
cised to bring into the regions wood-working plants and other enter- 
prises to make a local market for products' of forests, farms and 
mines. Highways are constructed to enable factory workers to 
occupy tlieir old homes and work at the factories. 

These and many other activities are conducted in accordance 
with a comprehensive plan, all directed to axordinated use and 
development of the local resources under principles of conservation.” 
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riic Dean points out thal National planning in tlic use and 
tlcvclopineiii. oi national resources was initiated by Thcodoic 
Roosevelt and tliai though great progress in many lines of endeavoui 
was achieved under the succeeding Presidents, it is Franklin 
Roosevelt who made national planning in the internal development 
of the country a major jxdicy of his administration. I'his }x>licy has 
been put into effect by the formation of die National Resources 
Board, working in conjunction with various regional and State plan- 
ning boards and supported by the Federal and State agencies dealing 
with various internal resources. Until recently little had been done 
in Hood contiol on the upper portions of the watersheds throughout 
die country, although extensive works had been carried out in the 
lower portions of tlic Mississippi, the Ohio, the Joaquin, the 
Sacramento and to a limited extent in some other rivers. It was the 
great Mississippi Hood of 1927, resulting in a loss of over 200 lives 
and damage to property ot over two hundred million dollars which 
was largely res|)onsil>lc for a change in policy. llic following 
exlracls are as full) applicable to Indian conditions as to those of 
America. It is to be hoped that their teaching may be applied be* 
fore some similar disaster focusses public attention on the need for 
their consideration. 

‘'In systematic planning in any undertaking the first step is to 
deline the problems involved. In conservation there is retjuired as 
a basis a survey of the natural resources to determine their charac- 
ter, extent and possibilities for maximum service in support of local 
coimn uni tics and consumers of products elsewhere. Usually there 
ap[xjar many obstacles in the w'ay of belter utilisation of resources 
in a given region, such as wide distribution of land owmership, diver* 
sity of purpose of individual owners, lack of foresight and iiuajxicin 
for technical handling of land, need of highways or other public 
improvements, lack of adequate water supplies, cx}x>5ure to Hood 
or drought, unhealthful eiiviroimieni, lack of capital and jnan\ 
other factors. 

Usually it is readily apparent thal little progress can be made 
in conservation and development of the resources in a region with- 
out public works or direct federal or state aid to the communities, 
or to individuals, or both. In fact, it may be stated as a cardinal 
principle that coordinated land use, that is, conservation of 
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natural resources, requires extensive participation by the public in 
practically every region d£ the country. We may look to increased 
public controls of one sort or another of the use of the resources, 
not alone to insure benefits to the public but to enable industries 
to meet their varied problems in developing natural resources. 

I may illustrate this feature by reference to the control, con- 
servation and use of waters. One of the most urgent problems in 
the country is the control of the flow of streams and rivers. I do 
not need to describe the economic loss and the retardation of indus- 
trial progress caused by recurrent floods and irregular dlry weather 
flow in our rivers. This is a problem beyond the power of indi- 
viduals to solve. 

The present conception is that planning for river development 
should include not only works for flood control, but also reservoirs 
for storage to supply water for domestic use, for factories situated 
on the streams, for maintaining maximum summer flows to dilute 
impurities, for hydro-electric power, for irrigation and waters needed 
ill other phases of agriculture, for protection of fisheries, for con 
servation of migratory water fowl, and for recreation. Still more, 
it is now recognised even by engineers that stable conditions of water 
flows require also proper handling of the land tributary to the 
streams. The presence of well handled forests on the slopes has a 
great influence in the control of soil erosion, in retardation of surface 
run-off of water and in increasing the amount of underground seep- 
age of water that contributes to maintain the summer flow of 
streams. 

In working out a regional plan the public contributes the chief 
cost of river improvements, building of highways, erection of sew- 
age disposal plants, and works for distribution of water to consumers. 
The public is establishing an extensive system of forest reservations 
and parks, expending funds protection of forests from fire, insects 
and fungus pests, in education of owners in better practices of 
forestry, and now even providing benefit payments for stand im- 
provement in farm woodlands in tree ];danting. 

Large federal funds are being expended in control of soil ero- 
sion on all classes of land. Under the various agricultural laws 
farmers are aided in crop production, animal husbandry and various 



IW teXttUCts 3?7 

other acliviiies that will aid in stahilisinj; their undertakings, fhe 
Government and States are establishing wild life refuges and other- 
wise endeavouring lo conserve and make of service wild animals, 
birds and the inland fish. 

Here is a conception of coordination of use and development 
of resources tliat, while not new, has only recently been brought into 
dehnitc planning tlnongh federal leadership. The central feature 
is planning for stream regulation and development. Co-ordinate are 
the conservation of forests, measures for soil erosion control on 
(top land, pro}Xir handling of range and pasture, regulation of dis- 
charge of sewage from cities and chcinical waste from factories and 
mines that are now polluting the streams and co-ordination of mea- 
sures of conservation of wild life and recreation with that of land 
resources.” 

It is interesting to note that it was an extensive study of the 
possibilities of engineering works on all the rivers of the United 
States, carried out by the (A)rps of Army Engineers, which formed 
the basis for the broader nationkl and regional planning now under 
way in the United States. 

E. A. G. 


EUGENIA JAMBOLANA 

I he following ap[x;arecl in the March 1939 number of Current 
Science (Vol. 8, No. 3) under Letters lo the Editor: 

FMgcnia jambolana . — 1 he bark, the seeds and the fruit peri- 
c HI p of this plant have some reputation as cures for diabetes, chronic 
diarrheea and dysentery and as a gargle for sore-throat. Though a 
certain amount of work has been done regarding the chemical com- 
position of the seeds, rather conflicting reports have been made. 
The earlier workers reported the presente of a glucosidc (Borsch), 
quercitol and cinnamic acid (Pottiez)® and that an extract of the 
kernels prevented diastatic hydrolysis of starch (Stephenson). ® 
Later workers (Power and Callan,* Hart and HeyH) were of the 
opinion that the seeds contained no alkaloid, glucoside or enzyme. 
Further, some of the samples that were examined do not seem to 
have been preserved in gocxl condition. The results of our exam- 
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ination at a fresh sampJc of the seeds obtained locally agree with 
those of Hart and Heyl except in regard to the presence of free 
sulphur which wc could not detect. Ellagic and gallic acids 
together with tannins are probably responsible for the medicinal 
Aalue of the seeds. We ha\^ also obtained small quantities of a 
sweet smelling yellowish-gieen oil and a colourless crystalline solid 
which has the properties of a wax. It melts at 8i — 83 degrees and 
the unsaponi liable part of it has been idenlilied as niyrical alcohol. 

The fleshy pericarp of the fruits has not been examined 
before. It is now found that the .sweetness of this material is entire* 
]y due to the presence of rediicijig sugars and that there is a total 
absence of sucrose. The sourness and astringcncy seem to be due 
to the presence of gallic acid and tannin. A fairly high percentage 
(0.6 per cent, of the weight of the dried pericarp) of ammonium 
chloride could be isolated. The beautiful, purple colour is partly 
due to the occurrence of an anlhocyanin, which has been identified 
as cyaniii. During our attempts to isolate this pignicnt, it wast 
realised that a considerable portion of the colour is due to the 
presence of a second pigment, which is phenolic in iiaLine and 
crystallises from dilute alcohol as snuff-coloured plates melting above 
•joo degrees Centigrade. 

I'wo colourless crystalline conijKjunds have also been isolated 
from the pericarp, one melting at 149 degrees Centigrade and the 
other at degrees Centigrade. I’hQ first is easily soluble in 
alcohol and gives a bluish-violet fluorescence Mdien dissolved either 
hi aqueous sodium carbonate or sodium Jiydroxide or in concen- 
trated sulphuric acid. It seems to belong to the group of hydroxy- 
benzopyrones. The second is far less soluble in alcohol and gives 
a pale green fluorescence in concentrated sulphuric acid. Detailed 
reports about these compounds will soon be published. 

N. V. SUBBA RAO, 

T. R. SESHADRI, 

Department of Chemical Techfiolagy, 

Andhra University, Waltair, 


Februany 1 * 2 , 1939 . 



EXTRACTS 


379 


im} 

References 

1. Borsch, Pharm. Ztg^, 1899, 44, 574. 

2. Hart and Heyl, J.A.C.S., 1916, p. 5805. 

Pottiez, Ann. Pharm. Louvian, 1899, 5, ^73, 490. 

4. Power and Callan, Pharm.. J., 1912, 34, 414; 191 91, 245; 

J.C.S., Abst., J912. ii, 480; 1913, i, J057. 

5. Stephenson, Pharm., J. P., 1892, 211. 


DOMESTIC OCCURRENCES 

Marriage. — Garland-Leighlon-Slev^ns. On 2oih May 1939, ai Christ 
Church, Mussoorie, Edward Andrew^ Garland, youngest son of 
the late Colonel E. A. C. Garland. D.S.O., and Mrs. Garland, 
to Dorothy Shelagh, youngest daughter of Mr. and Mrs. Leighton- 
Stevens of Windy C>>rner. Hayling Island.- 

Death. — Grieve. On lotli April 1939, James Wyndham Alleyne 
Grieve of Beechwood, Beech, Hants, late Indian Forest Service, 
after a short illness, aged 67. 
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ARTICLES 


Wood and Timbeb 
Teakwood— 

Siam 

French Indo>China 

Burma 

Java 

Other countries 


Total 

Other than Teak- 
Softwoods 
Matchwoods 
Unspecified (value) 
Firewood 
Sandalwood 


Total 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

Sleepers of wood 
plywood 

O&er manufactures 
of wood (value) .. 


Total .. 

Total value of Wood 
and Timber 

Other Products of Wood 
and Timber- 
Wood pulp (cwt.) .. 
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The following information is taken from the atatement relating to the 

IMPORTS 


QUANTITY (cubic tons) 


Month ot Maboh 

12 Months 1st Aprit, to 

Slat March 

1937 

1938 

1939 

1936-37 

1937*38 

1938-39 

30 

5 


974 

1,110 

806 

449 

262 

167 

3,149 

2,268 

3,677 


17,063 

12,496 


1,61,110 

1,52,013 

ISO 

245 

455 

1,860 

4,923 

3,318 

23 

•• 

•• 

24 

637 

81 

682 

17,675 

13,118 

0,007 

1,70,038 

1,59,805 

1,528 

807 

1,476 

260 

921 

1,066 

14,493 

11,442 

19,661 

9,342 

15,468 

8,907 

*' 40 
57 

* 

‘ 27 

'* 25 

* *365 
309 

"624 

142 

' 066 
146 

2.432 

1,763 

2,012 


29,769 

25,237 

*362 

.. 

No data 

36 

500 

70 

392 

J 

i 

3,469 

Xo data 
698 
5.248 

475 

6,976 

362 i 

5,36 

468 

3,469 

5,946 

6,451 

.. 

.. 


. . 


, , 

19,292 

37,321 

20,466 

2,21,225 

2,20,843 

2,86.728 
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ijenborne Trade and I^avigaiian of BritUh India for Har^h 1930 j 

IMPORTS 



VALUE (Rupees) 

ABTIOI-ER 

Month op March 

12 Months, Ist April to 

31st March 


1937 

1938 

1939 


m 

1938-39 

Wood afd Timber 
Teakwood— 

Siam 

4,659 

692 


1,20,371 

1,41,853 

1,06,489 

French Indo-Chitia 

47,270 

34,677 

19,609 

3,26,543 

2,71,598 

4,41,653 

Burma 


21,05,170 

16,16,556 


2,06,44,496 

1,99,53,696 

Java 

18,456 

31,872 

43,242 

2,00,724 

6,29,531 

3.37,925 

Other countries 

4,11$ 



• 4,211 

71,218 

9,402 

Total .. 

74,503 

21,72,311 

16,79,497 

6,50,849 

2,17,68,696 

2,08,49,166 

Other than Teak- 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

■bSI 

1,20,983 

15,476 

1,77,987 

405 

58,176 

71,169 

2,99,507 

345 

271 

8,75,039 

6,40,831 

3,38,057 

6,463 

97,447 

14,97.496 

5,70,372 

28,30,618 

9,366 

38,678 

10,84,285 

5,86,168 

31,75,166 

8,249 

37,780 

Total 

1,74,649 


4,29,468 

19,56,837 

49.46,630 

48,91,648 

Manufactures of Wood 
and Timber^ 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood 

Other manufactures 
of wood (value) . . 

8L567 

1,66,738 

Xo data 
2,614 
1,18.352 

1,81,467 

9,434 

82,386 

1,36,501 

7,7o!423 

15,3!l,444 

No data 
84,207 
11,56,498 

18,80.545 

I 64,847 

12,44.783 

16,18,548 

Total .. 

3,48,395 

3,02,433 

2,28,321 

22,93,867 

31,21.250 

29,28,178 

Total value of Wood 
and Timber 

4,97,447 

27,89,594 

23,37,286 

49.01,553 

2,98,26.476 

2,86,68,991 

Other products of Wood 
and Timber- 
Wood pulp (owt.) .. 

1,33,818 

3,43,809 

2,51,092 

14,64,397 

18,35,406 

27,39,495 
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(QUANTITY (CCBIO TONS) 


AHTTCr.K.S 

Month of March 

12 Months. 1st Aprit, to 

IsT March 


39J7 

1938 

1939 

1936-37 

1937-38 

1938-39 

Wood and Timber 
T eakwoocl— 

To United Kingdom 

.1,028 


6 

46,789 

229 

63 

„ Germany 

1,162 


, , 

.1,695 

, . 

1 

.. Iraq 

64 

44 

32 

769 

282 

262 

„ Ceylon 

254 


, , 

1,682 

4 

2 

», Union of South 
Africa 

282 

4 


6,383 

4 


„ Portuguese East 
Africa 

174 



2,141 



United States of 
America 

38 



470 



„ Other eon ntries 

068 

351 

,177 

6,653 

i,278 

2,073 

Total 

7,670 

390 

215 

69,482 

1,797 

2.381 

Teak keys (tons) .. 

S3C 



4,080 



Hardwoods other than 
teak 

m 



1,S60 

15 

2 

Unspecified (value) 

. . 


. . 


*172 


Firewood 


5 

• • 

7 


Total .. 

899* 

6 


5,947 1 

. 187 

2 

Sandalwood — 

To United Kingdom 

11 



19 

22 

2.1 

„ Japan 

5 

1 

1 

85 

66 

40 

,, United States of 
America 

84 


14 

639 

588 

368 

,, Other countries 

14 

’’ 14 

34 

202 

326 

220 

Total 

114 

15 

49 

. 845 

1,002 

647 

Manufa ctures of Woods 
and Timber other 
than Furniture and 
Cabi netware (value) 







'fotal value of Wood 
and Timber 

. , 




•• 

. . 

Other Products of 
Wood and Timber 


K 0 d a t 

a 

3 

0 d a t 

a 
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VALUE (RUPEES) 



ARTIOI.KS 

Month or March 

12 Months, 1st Aprii- to 

1st M arch 


1937 

1938 

1939 

1936-37 

19.37-38 

1938 39 

Woon AHi) Timbkr 
Teakwood — 

To United Kingdom 

11,13,792 


498 

95,88,315 

30,947 

6.4C7 

», Germany 

3,17,880 

, , 


14,(X),554 


150 

„ Iraq 

11,261 

4,198 

2,723 

1,34,967 

46,667 

65,592 

,, Ceylon 

■U,942 



2.44,258 

266 

343 

,, Union of South 
Africa 

63,630 

447 


13,13.894 

447 


„ PortuRiiPso Fast 
Africa 

33,125 



3.71,275 



,, United States of 
America 

9,616 



1,35.527 



„ Other countries 

1,40,296 

5*7,496 

3*8,602 

f4,06,264 

2,89,452 

7,20,050 

Total 

17..U,441 

62,141 

41,823 

1,45,95.054 

3.67,779 

7,92,611 

Teak keys (ions) 

92,985 



5,92.862 



Hardwoods other tJian 
teak 

36, 3U 


125 

1,89,272 

4,020 

547 

Unspccitied (value) 

3,84,203 

1.27,857 

95,078 

12,14.900 

12.50.547 

3,99,119 

Firewood 


50 


ill 

1,785 


Total (value) , . 

5,13..529 

1,27,907 

95,2(13 

19,97,145 

12.56,.352 

3,99,666 

Sandalwood— 

To United Kin^olom 

1 1,600 


1.425 

19,900 

24.030 

26,580 

,, Japan 

2,766 

‘ ’ 880 


1,41,524 

65,560 

48,958 

,, United States of 
America 

87,400 


16,000 

5.81,948 

5,95,715 

3,70,380 

,, Other countries 

17.075 

11,462 

32,102 

2,43,586 

3,2.3,562 

2,07,825 

Total 

1,18,841 

12,342 

4,9.527 

9,86,958 

10,08.867 

6,53,743 

Manufactures of Wood 
and Timber other 
than Fnrnitureand 
Oft bi netware /ralue) 

28,886 

32,674 

31,497 

1,67,662 

3,16,721 

5,20,308 

Total value of Wood 
andThnber 

23,92.697 

2,35,064 

2,18,050 

1,77,46,819 

29,49,710 

23,66.418 

Other products of 
Wood and Timber 

No data 


]V 

fo data 
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THE LAND AND THE STATE 

Scientific as well as political opinion in Britain seems to be 
veering steadily in favour of State ownership of the land. Views 
differ, however, as to the extent to which the State, having acquired 
the ownership, should also make itself res^xinsible for the actual 
management of the land. The one point upon which opinion 
seems to be unanimous is the necessity for planning, for a term of 
)ears in advance, at least the broad principles ufX)n which the 
management should be conducted. 

It is soniewdiat remarkable how little attention has hitherto 
been given in India to the fact that the very extensive areas wdiich 
have been legally settled as Reserved and Protected Forests consti- 
tute w'hat is |Kfrhaps one of the largest estates in the world w'hich 
is managed, as well as owned, by the State. 

Excluding the unclassed State forests, of which there are about 

21.000 s(]uare miles (mostly in Assam), there are in British India some 

73.000 square miles of Reserved forests and 7,000 square miles of 
Protected forests. Of these Reserved and Protected forests approxi- 
mately 80.9 per cent, of the total area is managed under plans which 
have been scrutinised and approved by the Governments concerned 
and printed and published for perusal by all those wdio may be 
interested. Most of these plans are also examined by the Inspector- 
General of Forests and by the experts at the Forest Research Insti- 
tute at Dehra Dun before they are brought into force. In this way 
the sum of j>ast experience in forest management throughout India 
and other parts of the world is available for incorporation in any 
new plan under preparation. 

When the first plans were drawn up, alx>ut 1850, the forest 
estate was, in consequence of the lack of any form of organised 
management or of control over the local populace, generally in a 
deplorable condition, aptly typified by the title of “jungle'' which 
was generally applied to it. The productive capacity of the soil was 

A 
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largely going to waste. llie vegetation wliicli it produced was 
generally poor either in quality or quantity, or in both; frequently 
ravaged by fires; sometimes laid waste by primitive methods of shift- 
ing cultivation which yielded crops of grain of small value at a 
sacrifice of large quantities of stored fertility. The earliest plans 
consequently consisted of little except rough schemes for the gradual 
introduction of order out of chaos and for the exploitation of the 
existing stocks of mature, or overmature timber, in such a way that 
the yields should in future be regular instead of sfXisnKxlic, that 
incre.ase should replace depletion and that the productivity of the 
soil should be put to greater advantage. 

During subsequent years, gradually accumulating knowledge of 
better methods of working, as well as increasing realisation of the 
very large number of factors which must be given careful considera- 
tion if satisfactory methods of management are to be evolved, resulted 
in greater elaboration in the prescriptions embodied in the plans. 
In addition to the scientific ex}>loilaiioii of the limber ctojjs, up to 
which all these prescriptions lead, the most recent plans couqnise, 
in considerable detail, an ecological survey of the whole locality. 
The value of such surveys is very great for a number of purposes 
quite apart from forestry, indicating as they do the basis u[X)n which 
each kxality can be developed for tlie greatest benefit of the local 
inhabitants and of the whole community. 

Much confusion of thought and even complete misunderstand- 
ing exists in the |x>pular mind in India ixigardiiig the objects for 
which these State-owned estates were Ixnined. I'he sole reason for 
the legal creation of Reserved and Protected forests w^as that purely 
IcKal advantages of user should be brought under such measure of 
control that the estates so formed should be capable of being 
managed to the best advantage of the people as a whole. The 
existence of these estates, therefore, typifies in a very concrete itiam 
ner the fundamental principle which underlies the responsibilities as 
well as the rights of all citizenship in any State. For, as Lord Hailey 
recently pointed out* “the State is a fellow&liip of men aiming at 
the enrichment of the coiinnon life and cannot be judged only by 
the routine action of its machinery. Jt must not merely secure the 

’“Lord Hailey’s Sir G. B. Birdwood Memorial Lecture before the 
Royal Society of Arts, 24th February 1939. 
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acquiescence of the coiniiion man but must be iesf)onsive to the 
ideals of its best and imwt formative elements. But, even so, the 
factor of general acquiescence must always be one of the most 
importaiu elements of its success/’ riie legal disiinctioii between 
Reserved and Protected forests provided llexibiliiy in regulating such 
local uses of these lands as would conflict with methods of manage* 
ment designed to produce the maximum benefits for the State, 
which means for the citizens of the State, as a whole. The difference 
in status between Reserved and Protected forests is, briefly, that in 
Reserved forests everything is illegal which is not specifically per- 
mitted, whereas in Protected forests nothing is illegal which is not 
expressly prohibited. The principal object of management in all 
cases is, consi.stent with the permanent welfare of the people, to pro* 
duce the maximum revenue and at the same time to provide a 
reasonable standard of living for the largest number of citizens. 

Climate and topography are ruling factors, to which careful 
consideration must be given in deciding the degree in which the 
other great factor, human interference with the natural vegetation, 
can most appropriately be organised in the plans for future manage- 
ment. S{)eaking in broad terms, Jiiodihcations of the natural vege- 
tation by men result in putting it to uses which fall into three 
classes: land under arable cultivation, land used as pasture and land 
devoted to forest. In addition, there is, of course, the land set aside 
for men’s habitations; for factories, for shops and for housing them- 
selves, their families, their iinplenienis and their domestic animals. 
I'rofXJr provision for tree crops in forests and ibr grass crof>s as 
pasture is c.sscntial for a balanced economic structure. How this 
provision can best be made dcqK*nds upon the general rural organisa- 
tion and in particular iijx)n wiicihcr most of the land is in the 
possession of large landowners or of small jx^asant proptictors. llie 
smaller the individual holdings the fewer are the domestic animals 
belonging to each individual cultivator and the; more he tends to 
concentrate on owning only arable land. Pasturing one or two 
animals by themselves is definitely uneconomic and consequently the 
cattle under these circumstances are either stall-fed, or .sent out to 
graze as a combined herd from each village. 

The Government of India was careful to recognise the need for 
pastures for the village herds at iHe time Reserved forests were being 
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created and was equally insistent that such pastures should be given 
proper treatment. In a Resolution in 1H91 this policy was clearly 
stated: “It is in the opinion of the Government of India advisable 
for convenience of administration that all lands set apart for special 
treatment as pastures, fodder reserves or forest pro|>er should, so far 
as the law permits, be placed under the forest law as ‘Reserved 
Forests,' but it should be understood that it is not necessary that 
because an area is constituted reserved forest, it must be managed 
for the purpose of producing trees or placed under the control of 
the officers of the Forest Department. I'he methcxl of treatment t)f 
such lands and the arrangements of their (ontrol must be regulated 
entirely by the local authorities with whom remains the power to 
determine the agency and system of management.” Unfortunately, 
the views of the Government of India in this matter were in advance 
of popular opinion and of the hnal administrations. Consequently, 
most of what were formerly the most accessible grazing grounds re- 
mained “waste” in name and have irow generally become waste in 
actual fact, utterly degraded by excessive, uncontrolled, grazing and 
consequent disastrous erosion. On the other hand, for those areas, 
handed over to the Forest Deparlmcrrt for management, which were 
by nature similar to much of the waste laird but by situation more 
remote from the villages, the working plans have provided steadily 
increasing detailed mana^ment of the grazing facilities. Particular- 
ly in recent years has the realisation of the absolute necessity for con- 
trol of grazing been reflected in the provisions of the latest plans and 
in the v/ritings of officers of the Forest Department. In last month's 
number an article* was published describing in general terms con- 
ditions prevalent in Bombay and the lines Ufx)n which they might 
be improved. In this number will be found more detailed proposals 
by an officer from the Central Proviiicesf and also the draft rules for 
the regulation of grazing which have recently been circulated by the 
Government of Bombay}: . A large measure of agreement will be 
observed in all these proposals. 


* “Soil Erosion and Grazing Problems in Bombay,” by R. W. Inder. 

t “Making Better Grazing Available in Open Pasture Forests,” by 
K. P. Sagreiya. 

\ Draft Grazing Rules for the Province of Bombay. 




19391 


389 


FORESTRY BEYOND THE INDUS— III 

By H. L. Wright, i.f.s. 

II r,— THE FORESTS OF SWAT KOHISTAN 

Twenty years ago Swat was a turbulent tribal territory; to-day it 
is a peaceful, prosperous State. Here rule is largely personal, a 
network of telephone and roads enabling the Wali to keep in con- 
stant and direct touch with every fort and lahsil in the State. Few 
Indian States, whatever their si/e and traditions, arc more efficiently 
governed than Swat, and evidence of this is found in the keen 
};)ersonal interest that the Ruler takes in the conservation and 
management of liis forests. 

The valley of the Swat river falls naturally into two distinct 
parts, the lowlands and the highlands. The former consists largely 
of broad, fertile, well-cultivated valley lands which rival both in 
beauty and in richness the more famous valley of Kashmir. The high- 
lands, or “Rohistan” as they are called, take in the whole of the 
upfx*r reaches of the Swat river, but not the whole of these lie 
within the Swat State, for the uppermost reaches of all, which are 
reputed to contain some wonderful deodar forests, are included in 
three little village republics, collectively known as “Kalam,” which 
so far have steadily maintained their independence. 

Although there are extensive forests of bine pine and chir in 
the lower parts of the State, it is only the Kohistan deodar forests 
that have been brought under management and are controlled by 
the Forest Department. Here, previous to the settled rule of the 
Wali, the villagers did much as they pleased, selling large numbers 
of trees to tradets from British India, whenever they were hard up 
for money. At times as many as seven or eight traders would be 
working in different parts of the valley and, during the War, when 
prices of timber were abnormally high, enormous quantities of logs 
were expH>rted to Now.shera to meet the needs of the Munitions 
Board. Work in these forests is said to ha\e .started as far back 
as i8()0 and it continued intermittently until 1918, when pressure 
was brought by the Political Department to restrict further fellings. 

Soon after Kohistan was brought under the Wall's control he 
expressed the wish to re-open the forests for working, but before 
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granting permission for export. Government insisted on an exam- 
ination being made by a forest officer to determine from what areas 
and to what extent fellings could be made. The officer selected 
for this work was Khan Sahib Allayar Khan, an Indian Forest Service 
officer from the Punjab, who s|K?nt most of the hot weather of 1926 
in Swat Kohistan. 

At the time of his ins{)ecth)n the forests were found to fall 
joughiy into four types: 

(/) those far away from the ntain river which, being unwork- 
able for logs, had csra])ed the attentions of the “get-ridi- 
quick” traders. These forests were more or less virgin 
and contained pure overmature deodar with little or no 
regeneration and, as a result of past fires, many dead and 
dying trees; 

(ii) those on precipitous ground, from which the deodar was 
slowly disappearing, the older trees showing obvious signs 
of deterioration and very little regeneration coming in to 
replace them: 

(Hi) those which had been worked to meet local needs but not 
for export. These were ])urc deodar forests of all ages, 
well stocked, with poles predominating and excellent 
regeneration, wherever a gap had been made in the 
canopy; and lastly 

(it) those immediately above the main river, from the lower 
]x>rtions of which everv convertible tree had been 
removed. 

Except in the last type, no permanent damage had been done 
and it is fortunate that in the days of unrestricted fellings no one 
thought of wwking these forests for sleepers, as destruction was thus 
limited to those areas from which logs could be removed without 
difficulty. In such accessible places, as in many other places in 
India and Kashmir, these early fellings, made before the days of 
conservation, put thousands of acres out of productivity and made 
it almost impossible for such areas ever again to carry a crop of 
deodar. 

These Kohistan forests are practically pure deodar. Other 
species are found, such as blue pine, spruce, fir and oak, but they 
are of no importance. They have been described as dry zone deodar 
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Plate 44 



Deodar forest on the border of Swat and Kalam. 
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forests, but this they certainly are not; they are, in fact, very akin 
to the forests lying in the inner valleys of Kashmir which receive 
a scanty monvStKm rainfall l)ur a fairly heavy precipitation during 
winter and spring, a dimatic condition that appears almost ideal for 
the growth of deodar. 

Allayar Khan’s main proposals were demarcation, survey and 
a simple forest settlement, while from an ocular estimate of the 
growing stock he recommended the rentoval of :^,ooo first-class deodar 
trees per annum for the next fifteen years. I'hese proposals were 
sent for review to Parnell, who, as mentioned in a previous article, 
was then on special duty in the province. He. therefore, spent two 
months in Kohisian in 1927 and was able to make a detailed exam- 
ination of the forests and to arrive at definite conclusion regard- 
ing their future tnanageinent. He strongly supported the proposals 
for demarcation, survey and settlement, })ui did not agree with the 
pro}x>scd silvicultural treatment. In his opinion the deciding 
factors in future management were, firstly, the great shortage of 
middle-aged trees and, secondly, the abnormally large regeneration 
area that had l)eeii created bv the fellings of the previous fifteen 
years. 7 'he report, written by him at the end of his visit and the 
proposals made ihereiti for future management, were accepted by 
the hxal Administration, who ordered the report to be treated as 
the preliminarv working plan report. 

Demarcation was carried out during 1928 by Allayar Khan when, 
with the consent of the Wali, all large compact blocks of forest in 
which there was a gexx! crop of deodar and all over-exploited areas, 
away from the villages, siuial)lc for vestcKking. were demarcated. 

A forest s:cu lenient followed during the next year, the main 
points of which, as sanctioned by the Wali, being: all decxlar was 
declared to he the property of the State, subject to the payment 
to the former owners of two rupees for every tree over 24 inches 
diameter felled h>r export; the burning of deodar forest w^as pro- 
hibited and the grazing of foreign animals was limited: deodar was 
allowed to be felled for local lequiremcnts with previous permission, 
but for felling any other species no jKimission was necessary. 

Then followed the working plan, the field work being carried 
out by Allayar Khan during 1930. Work was started under the plan 
io 1931, although it was not finally sanctioned until four years later. 
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The plan covers a total area of 48,738 acres, which is divided into 
two working circles. The first, covering 52,840 acres, contains every- 
thing that is capable of being managedi under a regular system of 
management, in this case the selection system, from which the work- 
ing circle takes its name. The second takes in all the remaining 
deodar forests which, for one reason or another, cannot be worked. 
Here nothing but protection is attempted and the working circle 
is therefore called the protection working circle. 

The selection working circle is divided into two felling series, 
called the export and the local. The former is worked mainly for 
exjx>rt, though provision is made in each compartment to retain a 
reserve sufficient to meet local demands. Forests in the local felling 
series, on the other hand, are worked to meet the requirements of 
the State and of the local villagers, though provision is made for 
any surplus being utilised for export. 

The yield was calculated separately for each felling series, 
although the formula used was the same in each case, viz.:, two-thirds 
of the first-class plus one-third of the second-class trees divided by 
forty, the number of years it was estimated that a second-class tree 
(24-inch diameter) would take to become first-class (50-inch diameter). 
The prescription was expressed in terms of trees 24-inch in diameter 
and over, it being considered unsafe to allow uncontrolled fellings 
of second-class trees. The yield worked out at 1,200 trees per annum 
for the export felling serifes and 500 for the local felling seiies, the 
former comprising a main felling of i,t>oo trees from a definite area 
for export and 200 trees from the whole series for State and local 
use. 

The plan has worked well. Trees are marked by a gazetted officer 
of the Forest Department and there has been no difficulty in marking 
the prescribed yield. Sales are made by the State, the purchasers’ 
work being supervised by the Forest Department. At one lime 
there was difficulty in finding a purchaser but this is not likely to 
happen again. Forest work is well organised and practically the 
whole outturn is converted into sleepers in the forest floated by the 
Swat river to the State border and from there carried by motor lorries 
to railhead at Dargai. There is thus little risk of loss in transit, 
and as this becomes better known, higher prices are obtained for 
the standing trees, the prices under the present lease showing an 




The end of Swat State; the border lies along the two near ridges; beyond these is the independent territory of Kalain. 
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Pashmal Fort, showiiijr the Haryani Deodar Forest in the background. 
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increase of about forty per cent; over those paid under the previous 
agreement. 

So far, little has been done under the miscellaneous prescriptions 
of the plan, but as it is only a few years since this tract was brought 
under control, it is better to proceed slowly with measures of forest 
conservancy than to* force the pace and so risk antagonising the l<x:al 
people. Moreover, till recently, trees have sold at a low price and 
there has not been much money available for improvements. But 
now that prices arc better and the people are becoming more used 
to settled rule, it is hoped to put back some of the wealth that has 
been taken from the forests, at least to the exlent of clearing up 
after (he lumberman, for otheiwise it will Ije difficult to obtain 
regeneration and difTiciilt in that case to maintain the present yield 
wdien the working plan comes under re\ision. 


THE MOST PAYING ROTATION IN INDIAN FORESTRY 

By M. V. Laurie, Sii.vit.ui ruRisr, F. R. T. 

Summary. — The classical ‘Tinancial rotations,” implying rotations pro- 
ducing the highest rate of interest on forest capital, are shown to be either 
meaningless or unsuitable in respect of practical forest finance in India, 
and it is argued that the rotation of maximum net income should be adopt- 
ed regardless of the rate of interest this represents on forest capital. Such 
rotations are far longer than the classical financial rotation but 
produce a much higher net annual revenue from the forest, 
and as all net forest revenue is handed over to the state for administrative 
expenditure in the same way as revenue from taxes, the tax-payer is being 
best served by working the forests on the rotation of highest net income 
and not on the less productive “financial rotation.” — Author. 

A certain amount of discussion has taken place in the pages of 
the Jtidian Forester in the past on the subject of forest finance. 
Tlicse discu.ssions were controversial and often erudite, covering 
large areas of paper with complex formula- but, owing chiefly to the 
highly theoixjtical basi.s of the wdiolc structure of the forest finance 
of the classical schcx>l as exemplified in Schlich’s Manual of Forestry, 
Vol. III(i) and (from a moi^ practical view^xiint) in Hileys 
’‘Economics of Forestry” (2) and also on account of the almost com- 
plete neglt*ct of the fundamentally diflereni economic cemditions 
under which forestry is carried on in India, very little practical 
guidance emerged from these discussions regarding the best rotations, 
from a financial point of vieiv, on which to work the forests of 
India, Such influence as the teachings of classical forest finance have 
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had on the management of forests in this country appears to have 
been to a certain extent deleterious, leading to undesirably short 
rotations and reduced revenue. It is fortunate, perhaps, that the 
indications of these doctrines are so indeterminate and the formulae 
for working out the financial rotations contain so many incalculable 
factors that Working Plan Officers have generally fought shy of them 
and have either prescribed rotations corresponding to something near 
the maximum mean annual volume increment (which is incidentally 
incorrect without also considering the potent effect of price incre- 
ment), or they have adopted arbitrary rotations which would pro- 
duce trees of a certain diameter. Such rotations, though admittedly 
somewhat of a makeshift, are probably better than the dangerously 
short rotations wdtich are likely to result from the incorrect applica- 
tion of the classical concept of the ‘Tinancial rotation.’* 

Some old war horses will already have scented that I am about 
to raise the old, old controversy of the “Rotation of Maximum Net 
Income,” versus the “Financial Rotation.” This controversy was 
waged for a number of years in Germany after the tear with, not 
infrequently, considerable bitterness, and the ultimate result was a 
qualified acceptance of the idea of the c lassical “Financial Rotation.” 
Since then, however, compromises l^etween the two have been 
sought in order to avoid the very short rotations and low money 
yields which a strict adherence to the “Financial Rotation” implied (3). 

A similar discussion was conducted in the pages of the Indian 
Forester in 1922 (4 to 9). It was initiated by R. Bourne, who was 
the protagonist of the “Rotation of Maximum Net Income,” and he 
roused a fierce controversy over the somewhat involved theories he 
put forward. The final result was a vague and somewhat qualified 
acceptance of the Rotation of Maximum Net Income. 

It is with some trepidation that I open the .subject again as 
I expect I shall raise such a storm of criticism from the worshippers 
of the mystic symbol i.op*' that I shall be well-nigh overwhelmed. 

1 believe, however, that the previous discussions were conducted 
under several basic misconceptions and I am so convinced of the 
essentially practical importance of the matter as affecting our general 
forest policy that I think it is time that it should be thoroughly 
ventibned so that some authoritative conclusion c^n be reached. 
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Such discussion should be limiied to Indian conditions from a 
strictly practical viewpoint. 

In order to forestall |K)ssible side-tracking- of the issue, I would 
like to say that the terms of reference are confined to determining 
the best kind of rotaiion to adopt in Indian Forestry, and I am not 
considering other applications of tlie theories of forest finance such 
as comparison between the rales of interest earned by forestry and 
other businesses, ot the financing of forest projects involving the 
outlay of capital except in so far as they ate directly connected with 
determining the best rotaiion to adopt. 

The problem may be defined as follows: Should our forests 
in India be worked to produce the maximum net annual revenue 
regardless of the rate of interest this represents on the forest capital, 
cw should they be worked so as to produce the highest rate of interest 
on the forest capital regardless of the reduction hi total revenue that 
this involves? 'Fhe latter is the “liiiancial rotation” of Schlich, and 
the otluM- devotees of classical forest finance, but it may lake different 
forms according to how the forest capital is defined. 

That the problem is no mere cjuibble about names but is of 
\iial practical importance is shown by the following figures from 
Schwappach’s Money ^'iclcl Table for Scots pine, reproduced from 
Hilew’s “Fconomics of Forestry,'’ page 17^^. The forests in 
(jiiesiion are assumed to have passed the end of the first rotation 
ill each case, have a complete seiies of age classes on the ground 
and are in full prcxluclion : 

1 . — "Iniancial Rotatimr (Rotation of highest interest on capital 
value of the forest). 

Rotation “40 years. 

Annual money yield rr 24)50 marks per too hectares of 
forest. 

Percentage of yield on capital value -4.45 pei' cent. 

II . — ''Rotation of hifrhes! i}icoine' (for same forest). 

Rotation - 140 years {i,e, 100 years longer). 

Annual money yield “(1,240 marks per 100 hectares of 
forest. 

Percentage on capital “fp55 per cent. 
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Thus, in this case, the classical financial rotation gives, less than 
half the annual revenue from the forest as a whole that would be 
obtained by working on the rotation of highest income. The indi- 
cations are that similar diflerenccs will (X'cur in India, and that in 
some places (e.g., the Bori teak forests of the Central Provinces, 
where the price increment for larger sizes is very steep) the differences 
may be even greater. 

Are we then going to be satisfied, when our woods have come 
into full bearing, with an annual revenue of less than half of what 
the forests are capable of producing merely to be able to say that it 
represents a higher rate of interest on the forest capital? 

That such a view might be considered correct for private forestry 
in Europe and incorrect for India is mainly due to the difference 
between the conditions of forestry as it is practised in the latter country 
and the imaginary conditions under which the theories of forest 
finance were developed. The classical methods are primarily worked 
out on the basis of borrowing money to accjuire land and afforest 
it, and so far as that particular case is concerned, the theories are 
probably fundamentally sound. (In practical application there is 
some disagreement about their suitability but that is another matter 
which cannot l>e gone into at the moment.) 

Let us take two definitions of the classical “financial rotation” 
and see what happens when the) arc applied to a normal forest in 
full production. (The question of improving a forest that is not 
normal will be considered separately.) 

The definition of the “financial rotation” generally given in the 
text-books is the rotation that will yield the maximum interest on 
the capital //uit has been invested in line forest. In India our forests 
are generally in a producing conditiem and showa steady surplus of 
revenue over expenditure. It is quite justifiable to say that what 
little initial costs were incurred in acquiring them and tending them 
have long ago been wiped out by revenue, and the revenue steadily 
exceeds the cost of regenerating and managing the crop. If the defini- 
tion of the financial rotation given above is applied literally, it will 
be seen that each age-class starts its rotation with a negative cost value 
and that the whole calculation of ihe financial rotation becomes 
meaningless. Some critics may say that each age-class should be 
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considered separately, and the cost and the interest on it worked out 
at current rates and brought forward to the end of the rotation. I'o 
this 1 would reply: 

(a) Regeneration is an essential part of exploitation because, with- 
out regenerating, one is not nonnally justified in exploit- 
ing. Regeneration charges should, therefore, be debit- 
able to exploitation just as felling tharges arc. 

(h) In any case it does not matter because, if I am to be charged 
with compound interest on the outlay in regenerating and 
tending the crop, I must similarly be allowed comfK>uiid 
interest on the income prtxiuced (as is always done, fo*: 
instance, for intermediate yields in the formulae for cal- 
culating the financial rotation). Also, the whole forest, 
i.e., all age classes together, must be considered as a unit, 
so that there is a perpetual excess of rtneiiue over ex[>endi- 
ture. The whole point is that once the forest has reached 
any static condition, the time clement is eliminated, 
except in so far as compound interest might be credited 
to the forest accounts for excess of revenue in past years. 
(This is, of course, an absurdly impractical thing to do, 
but no more absurd than to charge compound interest on 
money that has not been borrowed outside, but has come 
out of the forest in t|uestion!) 

It will be seen, therefore, that the financial rotation of “maximum 
interest on the capital investecr’ becomes meaningless when the initial 
capital has been written off and the forest is regularly producing 
revenue. It is like a company that has been financed entirely by 
debentures all of which have been paid off with interest. The only 
remaining shareholder is the goveinment who collects the direct 
profits, but tliere is no invested capital left. 

The economists, however, are not happy unless they can find 
some form of capital on which revenue can be considered as interest. 
All businesses, they say, are judged by the interest they pay on their 
capital, so forestry must be similarly judged. As the method of 
“invested capital’' has broken down for a continuous forest, they 
suggest, as an alternative, that the “realisation value” of the forest, 
i.e„ its growing stock and its soil at their present value if sold as a 
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going concern, should be taken as the capital on which to assess the 
interest that the forest is paying. The economists then go on to say 
that financially the best rotation on which to grow the forest is the 
rotation that gives the maximuin interest on this capital value. I 
must admit that 1 cannot see any justification whatever for this 
criterion of the best rotation, and if anyone can [K)int it out I shall 
be very interested. 

It is here necessary to meet another tx>ssiblc criticism which is 
actually a separate consideration from the above rotation of maxi- 
mum interest on the capital value of the -forest. It involves instead 
a comparison of the rate of interest earned by forestry with the rate 
at which money could be invested in the ojxin market. The view 
is not uncommonly held that unless forestry pays a higher interest 
on its own capital than the Jaticr would earn if cashed out and 
invested at current rates, the woods should be cut down and the 
money so invested. There is perhaps more to be said for this view 
than some of the others given above, but, except in certain restricted 
circumstances, it is likely to lead to absurd results. 

|. W. Best, in the Indian V<nv\strr of Septenibei (lo) gives 

an extreme instance of this point of view in corniection with the teak 
forests of the Central Provinces. He collected data regarding incle- 
ment, volume outturn and prices for different sizes for trees of 
different ages in the natural teak forests of Hoshangabad Division, 
and finally arrived at the following conclusions: 

A leak tree of average quality, when it reaches 35 years’ age is 
worth approximately Rs. 2-8-0 and is then putting on increineiu 
at the rate of 4 |>er cent, on its own capital value. Four per cent., he 
says, is the general rate of interest that can be obtained if money is 
invested in securities. If the tree is grown beyond the age of 35 
years, the capital value of the tree increases but the rate of interest 
on its own capital value decreases. It is wrong, therefore, he says, 
to glow the tree beyond 35 years, and to illustrate his point he gives 
the following example: 

In 70 years, the tree becomes worth Rs. 7-6-0. 

If, instead, the tree is felled at 35 years and another is grown 
in its place, and it the proceeds of the first tree are invested at 
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4 per cent, coiiipound interest the lollowin<^ is the position at tlie 
end of 70 years: 

Rs. a. p. 

For the first tree ... ... 280 

,, „ second tree ... ... 280 

Plus coiiifx>und interest on the revenue 
liom the first tree for 35 years at ^ per (cnt. p 12 o 

Total ... ... ij 12 o 

instead of only Rs. 7-fj-o! 

It surprises me that this plausible financial argument was appar 
cntly never even challenged! Note, that the interest on the tree sold is 
far greater than the value of the tree itself. Note also that ihu 
accumulation of wealth in the form of interest on revenue handed 
over to the state is going to go on for ever and ever and, according 
to this theory, has been going on ever since forestry paid its first bean. 
Followed to its illogical conclusion, one ru|>ee at per cent, com- 
pound interest becomes 50 rupees in 100 years, so that all past net 
revenue handed over by the Forest Department to the state should 
multiply itself 50 times every century. After one century no more 
income-tax would he necessary and afiei two centinies, by which 
time it has multiplied itself 2,550 liiues the state would have so 
much money that it would not knoiv what to do with it! Which, 
as Euclid says, is absurd! 

Take another case: A forest officer some years hence is hauled up 
before his finance minister who w^ams to know’ (in parliamentary lan- 
guage no doubt) why the forest revenue has gone on dropping steadily 
for the last 30 years or so. He explains to the Honourable Minister 
tliat really the financial position is far better than it was then. 
‘It is true,” he says, “that the revenue is only half what it w’as, but 
the forest capital has been reduced to one-third by overfelling in 
respect of the annual increment, so that the rate that is now’ being 
obtained on the remaining forest capital is higher than it was. 
It is proposed to go on and reduce the net annual revenue still a 
little further until the “financial rotation’' is reached, when the 
forest will be giving you the highest rate of interest on the forest 
capital possible. The excess capital, wdiicli was not paying such a 
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good rate of interest, has been cut down and the revenue there- 
from was handed to your predecessors in office. It is presumed 
that they invested it nicely lor you, and that you are now getting a 
total revenue better than that which you would have been getting 
if the forest capital had been kept on the ground and produced 
double the forest revenue.’* One can imagine the Finance Minister’s 
wrath at such an explanation, and at such ignorance of the elementary 
economics of running a state! Yet this is what the classical forest 
economists ask us to do! 

riie fallacy is, of course, obvious. Money docs not beget money 
at compound interest, except under certain restricted s|)ccial con- 
ditions. In state finance the majority of money is utilised in un- 
productive expenditure which docs not produce interc^st. Also the 
majority of money required for such ex|x;nditure is obtained free 
of interest by means of direct or indirect taxes on individual income. 
A state or province, when living in a normal condition, has a bal- 
anced budget. Its expenditure consists of providing certain services 
for the j:)opulation so that they can maintain a certain standard of 
living and consists of such items as the cost of roads, fxdicc, sanita- 
tion, education and the cost of administration itself. To meet this, 
the revenue required is obtained from one or two revenue-paying? 
departments such as forests, irrigation, etc., and the balance is made 
up by taxatiem of various kinds, including land revenue. AH these 
sources of income are interest-free. Only in exceptional circum- 
stances is the state forced to obtain loairs from outside sources and 
on these interest has to be paid. Either the loans are to finance 
special industrial schemes in which case the schemes themselves are 
usually meant to repay the loans with interest from their own profits, 
or they arc to balance sudden changes in tlie budget due to unfore- 
seen circumstances such avS failure of crops or a trade slump, changes 
which have to be met before alterations in the methods of taxation 
can be made to pay off the deficit. Interest on such loans has to be 
found out of general revenues. Money, therefore, that passes through 
the treasury as general incoming revenue from taxation, forests and 
other sources does not have to pay any interest as it is a gift and not 
a loan. And money that passes out does not generally earn any 
interest as it is nearly all used in unproductive expenditure, and it 
is, therefore, wrong to assume, for pur}x>ses of discussing the forest 
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finance of state-owned forests, that revenue does or even» in most 
cases, can earn any interest once it is handed over to the state. 

What then is the financial object of management of state forests 
in India? Surely they should be managed on behalf of the tax- 
payer as one of the sources of revenue for the state — revenue which 
goes to relieve him of a little of the taxes he has to pay. Is not the 
object, therefore, to produce as much net revenue as possible and to 
give the taxpayer the greatest amount of relief? What does it 
matter what the capital value of the forest is in its static condition 
of pnxlucing the maximum net income? All that matters, and I 
am sure that finance ministers would agree, is that in normal circum- 
stances (omitting oiiierg>cncies such as wars or earthtpiakes) the forest 
should be worked on the rotation of maximum net income. This 
view is endorsed by (Jiapman, (ii) but Hilcy einphaiically condemns 
it in a wholesale manner and states that it has ‘^no financial attrac- 
tiveness.” (la) Ask any finance minister in any province whether it 
had any financial attractiveness! ! He would say that it most 
definitely had, and might even suggest that if any forest officer tried 
to reduce the regular income from the forests merely to satisfy a 
theoretical desire to produce the maximum interest on the capital 
value of the forest, such an officer would he suitably punished by 
imposing on him and his descendants for ever a special lax sufficient 
to com}>ensatc for the redudion in forest revenue that he had caused! 

Is it generally agreed, therefore, that the rotation we should 
aim at in managing the state forests of India is the rotation of 
maximum net income? It is hoped that some of those who know 
more about finance and especially about State finance in India will 
give their views, and it would be specially valuable to have opinions 
from some of those who are at f)resent entrusted with the manage- 
ment of the finances of the country. 

I may be criticised for having undulv simplified the whole 
question by considering only the case of forests in a static producing 
condition. This I have done on pur|K>sc as by so doing I believe a 
truer perspective of the problem is obtained. I had hoped also to 
be able to say something about the process of improving forests and 
the finances of bringing them up to a state of full productivity, 
but lack of space forbids me to go into this at length. Suffice it to 

B 



402 INdMN FORj^SfER tJutT? 

say that such improvement involves putting back a more than normal 
amount of revenue into the forest again and locking it up for a 
numixT of years and this immediately introduces a time element. 
The compound interest experts can have great fun working out the 
optimum speed of improvement in terms of interest on the amount 
of revenue withheld, but practically speaking it is usually a matter 
of tlie best policy for the moment, and has to he decided between 
the administrators of the forest estate and the financial administrators 
to government. When financial conditions are easy and there is 
no crisis demanding every available anna improvement should be 
pushed ahead as fast as the exchequer can afford, while when there 
is a financial crisis, a teiiqwrary halt might be called in improvement, 
and even, in cases of grave emergency such as a war, it might be 
necessary to devastate to a certain extent, by cutting into capital. 
If such emergencies were likely to arise frequently — ^say once or twice 
in a rotation, it might be sound ))olitits to build up a certain amount 
of excess reserve capital to meet them. Another factor which 
theoretically, should influence the age at which woods are felled, 
is that of fluctuating market prices. It is obviously good policy to 
fell rather more heavily when prices are good and to hold back when 
prices are badj but unfortunately, state finance demands the exact 
opposite, i.e., more revenue when general prosperity is low and less 
when things are flouridiing. 

It is imaginable, therefore, that various factors such as those 
mentioned above may influence the rotation to.be adopted at any 
given moment, but any such variations should oscillate about what 
appears to be the one and only theoretically and practically best 
rotation for Indian conditions, namely, the rotation of maximum net 
annual income. Other factors may come in fo alter this rotation, 
e,g,j necessity to supply the essentials of life to the surrounding 
population or to meet certain demands Tor political reasorrs^ and 
such considerations may necessitate working on a slightly different 
and less productive rotation, but, as far as is consistent with such 
special demands, the rotation should be that which, from the tax- 
payer’s point of view, is the most attractive financially, -namely that 
which puts the greatest number of rupees into the coffers of the 
stale and relieves him of taxes to the maximum possible extent. 
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RAHU: A CHARITY FOREST 

By D. B. Sothers. 

Practically the whole of the Sind babul forests are situated on 
riverain areas liable to annual inundation. Some inland forests of 
babul do exist and Rahu forest is one of these. It is a small forest 
of 180 acres, alx>ut three times as long as it is wide and surrounded 
on alL sides by barrage cultivation. It is described in the Working 
Plan of 1917 as follows: 

*‘Babul occurs pure. Almost all the trees are old, unsound and 
badly hacked. The forest is situated in a lowland in which 
water stands high and remains some time after the floods 
have subsided.” 
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I'his flooding was due to die fact that one of tlie old inundation 
canals tailed in the forest, which was used as a dumping ground for 
surplus water in heavy floods. 7'he forest remained in practically the 
same state until the Barrage works were of>ened in 1931. At that 
time it contained some 800 old trees from six to 18 feet in girth and 
but very little else. With the advent of the Barrage the old inunda- 
tion canal was closed. No anangement was made to supply Rahu 
forest with Barrage water and in |X)int of fact it has since then 
received no water except by pei cola lion from the surrounding culti- 
vation and from surplus water spilled into it from the same source. 
It is, of course, impossible to measure the quautiiy of percolalion 
water received, but tlic spill water is estimated by the Range Forest 
Officer, Mr. Loungani, who lias liad the area under close observation 
for the last six years, as at the most the ecjuivalent of a three-inch 
flooding in the kharif season, and ])ossibly a little more in the rabi. 
Taking into account the Sind cultivator s views on the duty allotted 
to the water he receives for his various crops, this is unlikely to be an 
undercstijTiate. To it must be added a rainfall of possibly three 
inches average. 

The reaction of the Rahu forest to the new condilons was 
remarkable. At the end of the first two years it was noted that 
natural regeneration of young babul was coming up all over the 
extensive blank areas and also in the gaps caused by felling old 
dying trees in 1931. Additional fellings of this nature were made 
in 1933 and 1934 and wdien the forest was inspected early in 1936 
the whole area unshadowed by the old trees was seen to be fully 
covered by healthy young naimal regeneration. 

It was, therefore, decidcxl to proceed with the removal of the 
old overmature trees and this work w'ill be completed in 1939. By 
1940 it is exjKJCted that the whole forest w^ill Ix' fully stocked with 
babul of all ages from 10 to one year old. The quality of the new 
growing stock is fully up to that of the l>est riverain areas: in a 
six-year-old jxitch the best tree measured :fo inches girth and 3^8 
feet height, at three-year-old the average height was 14 feet and 
one-year-old, three feet six inches. 

With the trees marked, for removal this year, Rahu forest will 
have yielded, in the period 1931—40. 6,50,000 cubic feet stacked fuel 
of a value of Rs. 131,000. A return of over Rs. 11 per acre per annum 




Young- babul, two-year old on 
trench in dry area — the only arti- 
ficial sowings in this forest. 
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is satisfactory from any forest and particularly so from one that 
maintains itself by charity. An almost similar slate of affairs to 
that existing in Rahu can now be seen in many of the best quality 
riverain areas wherever these have been subject to regular inunda- 
tion. This is due to the system of heavy thinnings which has been 
adopted for the past six years. Previous to this time thinnings 
were light, and often very little more than the rctnoval of deadwood 
and windfalls: the present method is considerably more severe as 
the following table of what is aimed at in the best areas will show: 

.pr, years old — ten-foot stick mechanical, leaving about i6r, 
stems per acre. 

10 years old remove loo, leaving (ir, stems f)er acre. 

If) - 25, ,, 

50 „ „ 10, „ 30 „ 

The standard method of treatment adopted up to the present 
for babul is clear cutting on a rotaiicm of y,o years followed by 
artificial regeneration by sowing either with or without the aid of a 
field crop. Hut from the yjresent appearance of many of these areas 
it .seems likely that this treatment will require modification. Even 
if the wdiole of the crop of mature trees is removed in one final 
felling at the age ^yo it seems certain that at least 33 per cent, of 
the area will already lie stocked by groups of advance growMh of 
approximately one to 10 years old. If, on the other hand, the final 
felling is preceded b)' one or more seedling fellings, it appears pos- 
sible that very nearly full regeneration may be obtained by natural 
means. Apart from the .saving of time thus effected, the young crop 
will benefit considerably from the protection from frost given by the 
over-w^ood. Frost is a constant danger to babul in .Sind, and parti 
culaily so to the younger classes of lu feet high and under. 
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HONAVAR RANGE AND TEAK REGENERATION 

Bv S. S. Dwareshwar, Range Forest Officer, Honavar 

Physiopaphy . — The Honavar Range in the Western Forest 
Division, Kanara, lies between the Sahyadri ghauts in the east and 
the Arabian sea in the ww and between i4"*7' to i4°-«5' north 
latitude and 74 to 74/''4<>' east longitude in the south-west of 
North Kanara District. The altitude above sea level rises as much 
as feet in the east near Maleniane Pass and feet on 

the border of Kumta taluka in the north and 2,138 feet in the south- 
east on the Mysore frontier. Girdled thus by hills in the north, east 
and south, the tract has the form of an amphitheatre in which the 
Ixtrdering large spurs breafc up into foot-hills and minor eminences 
scattered up to the coast. From east to west the Range has a 
greatest length of 20 miles and from north to south a breadth of 17 
miles. The total forest area is approximately 184 square miles. 

The river Shiravati, which takes her origin in the Mysore State, 
flows almost through the middle of the tract and meets the sea near 
Honavar, the chief town of the taluka. Two other watercourses, 
which are the main tributaries of the Shiravati in Kanara, are the 
Gundbala river and the Tulsani stream, which flow from the north- 
ern watershed in a south-westerly direction and join the Shiravati 
on her right bank within about two to four miles inland from her 
mouth. The Kalkatti halla is the only tributary stream w'orth a 
mention that flows into the river on her left near Gersappa. The 
Shiravati is noted for the vagaries of her bar. The entrance channel 
is only about 300 yards broad. The estuary widens into a lake about 
four miles long (west to east) and three-quarters of a mile to li 
miles broad. Out of half a dozen islands in the lake, the largest is 
Mavinkurve which is 2J miles long and a mile broad, having rich 
rice lands and cocoanut gardens. The Shiravati is navigable for 
18 miles up to Gersappa, which is next to Honavar in importance of 
trade in the creek. Boats generally up to six tons capacity ply in the 
river. Sailing into the creek up the pretty Shiravati provides beauti 
ful scenery which continually changes as the boat works its way up 
negotiating a number of turns. The hill-sides on either banks are 
sparse of tree growth (since it is minor forest .set apart for the exer- 
cise of privileges). Up to Gersappa they come almost to the water’s 
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edge here and recede beyond stretches of cultivation there. The 
thick plantations of cocoanut mixed with areca nut, in places' over- 
shadowing little houses, stand silhouetted against the denuded foot- 
hills beyond. The boats and canoes moving up and down the 
waters, the white chapel spires springing up here and there amidst 
the green canopy, never fail to make the picture apj>ealing in the 
extreme. Tourists to the Jog Falls often take this river route from 
Honavar via Gersappa. 

The soil near the coast is sandy, changing to sandy loam and 
laterite loam as one gets into the interior. The loam in the lower 
hills is enriched l)y abundance of humus in the semi-evergreen forest. 
There are some expanses of fertile alluvium alongside the river 
from the tidal limit near Gersappa to the mouth — a distance of 
about 19 miles. 'I'he soil on the hills subject to the exercise of privi- 
leges is very shallow owing to heavy rainfall and want of ground 
cover to prevent erosion. 

The underlying rock near the coast and even to some extent 
into the interior is laterite which in places is ferruginous and 
ex}X)sed as pure sheet rock. On the high hills it is gianitic gneiss 
and schist. Quartzites and mica schists also occur. Kaolin or white 
clay occurs in the fissures of the felspatic rocks in the subsoil. Land- 
slides and deep erosions near Sam.si — four miles downstream from 
Ciersappw — expose such clay veins. At Berolli four miles from 
Honavar off the right bank of Shiravati there is a clay mine worked 
by a Bombay firm. The prepared clay is exported to Bombay where 
it is used for sizing in cloth mills. 

The lower valley of the Shiravati, comprising Honavar Range, 
being horse-shoe shaped as described above and open towards the 
south-west, appears to be quite receptive to a greater amount of 
precipitation during the monsoon which bursts usually in early 
June and lasts till the end of September. The average rainfall at 
Honavar is about 148 inches, the maximum in the last 10 years being 
174 inches. 7'he rainfall in the ghauts may easily exceed soo inches. 
The climate is hot and humid as is generally found on the west 
coast. It is malarious in the hills. The mean tem|x;rature varies 
from 94° in May to 60'' in December. 

History. — Honnur, or Naoura, or Honavar, is a place of pre- 
bi^tpric fame and ihe earliest recorded history of the place («n4 
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century a.d.) mentions this as the prosperous capital town of a local 
chief. The town is situated at the mouth of the estuary of the 
Shiravati nearly a inile-and'a-half inland from the river bar. The 
harbour in the estuary now gives anchorage at jj»5 feet from the 
wharf to vessels of about 6o tons. Honavar had a fort and a moat 
of early historical times when it was ruled by local chiefs feudatory 
to the kings of Vijayanagar and Bednur. In course of time, tlu? 
Portuguese meddled in the affairs of the local queen of Bhatkal and 
took up the trade of pepper which was held to be the best of its 
kind in India. In 1671 a.d. they concluded a treaty with the Bednur 
king who allowed them to build a factory and a church at Honavar. 
In 1720 Hamilton notices Honavar or Onor as a port with a river 
able to receive ships of 200 to ^^00 tonnage. In 1727 a.d. a small 
English factory was opened here, the chief articles which tempted 
a settlement being pepper and sandalwood. A garrison was subse- 
quently built up and infantry was stationed. In Haidar Ali’s lime, 
the Company's factory prcKured every year al>out 900 khandis of 
pepper worth Rs. 10,000, the whole sandalwood trade varying from 
200 to \^oo khandis (of 5O0 lbs.), I>etelnut valued at Rs. 40,000 and 
cocoanuts at Rs. u,ooo. As a result of successive wars with Tippu 
Sultan of Mysore, he destroyed Honavar in 1784 a.d., as in his 
opinion foreign trade impoverished a country and gave strangers an 
excuse for meddling in its affairs. In 1799, when the district passed 
to the British, Honavar had not a single house. Five shops, how- 
ever, were o]:>ened and gradually a town developed in the place. In 
1862, before Kanara was divided into the two districts of North and 
South Kanara as they are now, Honavar was a zillah station, the 
headquarters of a sub-collector and a civil and sessions judge. It 
had then a population of 11,968 which has since decreased to about 
7,000. 

The second place of importance in the ci^eek is Gersappa which 
is now a small village on the right bank of the Shiravati about 18 
miles from Honavar. Nearly a mile-arid -a-half south-east of Gersappa 
are the extensive ruins of Nagarbastikeri, or old Gersappa, which 
was the capital of the Jain chiefs of the place (1409 to 1610). Once 
an opulent town with its haunts of luxury this place was believed 
to have consisted of thousands of houses and 84 temples lined 
against narrow streets. The innumerable partially silted up tube- 
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Plate 49 



Huins of a Jain temple (Chaturmukh Basti) in Kalkatti Forest near Gersappa. which once formed part of the prosperous 
Capital City of the Queen of Gersappa in the sixteenth century. Now one of the protected monuments in the Forest. 
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like wells of dry masonry, and the scattered mass of stone rubble 
of ruined buildings found in the locality now overgrown with 
tangled forest, add pathos to the scene 7 ’hc centuries old magni- 
ficent trees, proudly standing amidst the ruins, bearing witness with 
complaisance to the continually unwinding film of human destiny, 
humble the pride of man who, in order to pursue his ambitious 
ends, is tempted to envy the longevity of these monarchs of the 
forest. Some of the temples now hnd protection under the Pro- 
tected Monuments Act. The chief object of interest is the cross- 
sha{>ed (ihaturmukh Pasti (plate 49) witli four doors and four sym- 
metrical life-size stone images of a Tirihankar placed l)ack to back 
in the centre facing each d<K>r. The diiefship seems to have been 
very often held by women as almost all the writers of the ihth and 
early part of the 17th century refer to the queen of OersapjDa who 
lived also at Bhatkal at limes. The last queen. in the early years of 
the lyih century was Bhairadevi who was called the “Pepper Queen” 
by the I*ortuguese traders. She married a foreigner of low extrac- 
tion who betrayed her cause and she was deprived of her kingdom 
by her overlord, the king of Bednur. She died in i()o8 a.d. In 
the Italian traveller Della Valle describes (iersappa as once a famous 
city, the seat of a queen, the metropolis of a province fallen to ruin 
and overgrown with trees. 

Part of the area cKCupied by the ruins was cleared of the forest 
and regenerated with rubber plants 30 years ago. This plantation, 
having !)een found unsuccessful from a commercial stand|x>int, was 
lemoved and teak introduced in the place some 20 years ago which 
is thriving now. 

The road from Gersappa to Talgupp^i in Mysore State — 27 
miles — runs across the Malcinane Pass in the Sahyadris and was 
Oldened in 1854 a.d. by the Madras Government at a cost of 
Rs. 78,500. The ex|X)rt from Gersappa consisted chiefly of pef)]:3er, 
spices, areca nut, rice, sandalwood and rngi transjxxted from the 
upland places like Sirsi, Siddapur and pans of Mysore. 

The Forests . — Out of the total forest area of 184 square miles, 
52 scpiare miles have been classed as minor forest and set apart for 
the exercise of privileges by the local agriculturists. Eighty square 
miles of the reserved forest have been organised into four different 
Working Plans. The Forest Settlement was carried out between the 
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years 1889 and 1897 resettlement in igao— 2«. The 

privileges arc regulated by the Kanara Forest Privilege Rules of 
1st June 191(5. 

The forests may be classified into the following three broad 
types : 

I, — Pure Evergreen with an irregular top storey in places occurs 
on the vSahyadris or the Western Ghauts which usually 
descends down the main spurs into the damp valleys. The 
component species common in this type are: Alstonia 
scholarisy Artocarpus h'muia, Arfcxarpus lakoocha^ Calo- 
phyllum tomentosum and xvighiiaimm, Carrallia integer- 
rima, Chickrassia tahulnris, CAnnatnomum zeylanicum, 
Diospyros spp., Bipterocarpus indicus, Eugenias, Garcinia 
indica, Holigarna nrnottunia, Hopea xoightiana, Lophope- 
tafum unghtiana^ Afarhilus 7 n(icrantha, Pterospermum 
heyneanum, Melia dubia, Tetrainelos nudiflora and Vitex 
altmima. Natural regeneration of some of the above men- 
tioned species in this type does not seem to succeed in 
places subject to intensive suppression and bad drainage. 
The undergrowth consists of a tangle of canes, climbers 
and palms such as Caryota urens and Arenga xvightii. 
Wild pepper which possibly spread from cultivated 
pepper in olden days cKxurs here and there in this forest. 
The natural 'regeneration of the species of economic 
importance can, however, be helped by gradual removal 
of overhead suppression and improving light conditions to 
a modicum. 

II. — Mixed Deciduous Forest. — This is common on the lower 
ridges and foot-hills and often yields place to semi-ever- 
green in moist situations and in hollows on the hill slopes. 
It is interesting to find teak growing .sporadically amidst 
this type particularly in Nisalnir, Balemet and Murgoli 
forest to the south of the Shiravati and on the southern 
slopes of the main spur of the Sahyadri.s on the northern 
border of the Range. Patches of teak of varying extent 
also occur in the Shiravati valley below the Maleijiane Pass 
along the right bank of the river (plate 50) and in the 
neighbourhood of Taltot. near Gersappa, It is also found 
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almost on th-e fringes of evergreens often overtopped by 
shade-bearing species and even in the Tali-palm forest. 
Teak in favourable situations here attains a height of about 
loo feet and a girth of over six feet. Natural regeneration 
of teak is conspicuous by its absence for obvious reasons. 
The nature of distribution of teak in its natural condition 
shows — its occurrence near abandoned cultivations a^xirt 
which might be artificial — that it flourished possibly when 
the conditions were more deciduous in the pertinent local- 
ities ages ago and that the forest has since been tending 
towards evergreen. That this type of forest is proclimax 
is also definitely indicated by the transition stages which 
have been well marked in plaees by an evergreen under- 
storey which may outgrow the deciduous species. The 
principal species which occur in this type are: Adino 
ro7'di folia, Bomhax malnhnricnm, Dalbergia latifolia, 
Hopea wighiiana, Lagerslrcpmia Janceolata, Lagerstrcemia 
Flos-Reginae, Pterocarpus marsupium , Terminalias, 
Sfryclmos nux-xmmica, Tetrarnelos nudi flora, Vitex altis- 
sirna and Xylia xytorarpa. Some of the useful species, 
xfiz., Hopea xvightiajia, Pterocarpus marsupium and 
Eugenias are very prolific in natural regeneration, success- 
ful tending of which .should never be a problem as these 
forests are practically immune from fires. 

II L — Scrub Forest. — This consists of the populated parts of the 
reserved forest classed as minor forest at diflerent times 
according as the demand for it arose and set aside for 
the exercise of privileges by the local agriculturists. As 
a matter of fact, this type represents the relic Of as good a 
forest as 'Fype II and its present condition is obviously 
due to the abuse of privileges by the villagers who are 
mainly dependent u|Km it for drawing their supplies for 
agTicultural use. This fact is borne out by the presence 
of fairly distributed evergreen species over the area, chief 
among which are Strychnos nux-xmmica and Eugenia 
jamholana. The former being a reserved species has the 
legal protection and this is how it could survive its asso- 
ciates in spite of the mutilation it has been subjected to 
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by the villagers. The indiscriminate hacking often 
coupled with kumri or shifting cultivation in the past 
gradually thinned the stand out, driving it ultimately to 
safer places in difficult ravines where small patches of 
semi-evergreen can still he seen. Pressure of constant 
grazing demand by village cattle under such conditions 
and the annual fires lighted with the object of promoting 
growth of grass, set back the plant , succession and even 
rendered it stable, promoting drier conditions in the out- 
lying tracts. A coda catechu appeared now on the scene 
and established itself over a considerable area, Terini- 
ualia chebula or the hirda tree followed. These being 
reserved species are now abundant in favourable situations 
even as the nux-vomica and yet they are not free from 
being badly pollarded. It appears that in this type of 
forest there occurred abundant sandalwood in the past 
on the outskirts, which fact linds a mention in the Kauara 
Gazetteer as follows: “The sandal tree is indigenous to 
the rocky hills of Honavar and if allowed would grow 
to a tolerable size; but the wood is so valuable that the 
tree is cut before it grows at the most to a f<K>t broad.’* 
Possibly an uncontrolled removal of the s}^ies in the 
ifith and 17th centuries practically exterminated it from 
the locality long ago. A relic of it is still found in the 
thin sandal that is sparsely scattered in the forest of 
Gunvanti and Manki near Honavar. 

On the whole, the minor foi^est presents a pitiable sight indeed. 
The hilly configuration and the opeii conditions brought about as 
aforesaid lead to heavy soil erosion during the monsoon. Cultivations 
below the denuded hills get silted up, soil aeration is hindered and the 
crops are adversely affected. Watercourses in these bare areas which 
otherwise irrigate the gardens in the valleys get diminished in flow. 
The underlying rocks are exposed and the soil is badly furrowed, 
giving little scope for the vegetation to recuperate. I’he impoverished 
soil yield.s but a very poor quality of grass. The thicker forests 
beyond do not always provide good grazing. And even where they 
do, the cattle do not resort to such places owing to the prohibitive 
distance and the menace of wild animals, The cattle brought up 




The Sliiravati Upper Valley, overlookinj^ Valeiiianc Ghat. The ridges on either side of the .^orge (heij^ht 1.300 feet above sca- 
Icvcl) in tlie immediate front form part of the main Sahyadri Mountain Chain through which the Shiravati rushes down to- 
wards the sea. The flat to the left just above the bend in the stream in the lower middle distance contains sporadic teak 
growth. Difference in altitude between river-bed and top of the Sahyadris is 1.220 feet. 
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view of bare and stony part of minor forest restocked artificially by the owner with mattr. kindaU honni, jatuun, cashew, avh 
and sandal in the hedge. Age In years, height 3h feet and average girth 15 inche.s. 
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under Uicse coiulilions are fX)c>r specimens. Better breeds introduced 
from outside soon degenerate. Yet the people seem slow to realivse 
the gravity of the causes that precipitate the situation. Clamour for 
further extension of the minor forest is no remedy for the evil. I'he 
control measure lies in restoring the soil cover to optimum conditions 
by way of projxigation of useful speties of grasses and fodder plants 
including a scheme for rotational grazing wherever possible and a 
judicious exercise of the privileges, actuated of course by the conscious 
belief that the |)r()sperily of the cultivator in a forest tract depends 
as much up<jn the economical use of his forest as on anything else. 
Individual assignments in the minor forest to improve its condition 
wherever feasible can be attempted with success, because instances 
are not wanting here in which the landowners have lx;en trying to 
restock the bare areas in their charge with such s|x?cies as niatti, 
h()7nii, kindnl, cashew, jutnan, avia, sandal and even teak. (Plate 51.) 
Yet even in such controlled areas, ?nat(i — Terniinnlia ionientosa-r—h 
subject to ruthless stripping of bark by lisherinen who use it to 
dye their nets. To make the masses, therefore, realise their responsi- 
bility towards forest conservancy, the management of the minor forest 
can better be transferred to Village Panchayats under oflicial control 
ill regard to only icchnical matters inasmuch as pure official pro- 
paganda, which is viewed with suspicion by the ignorant public, 
would never be successful. 

fl'or/n'ng Plans, — Part of the reserved forest in tlie Range has 
been organised under four dilfercnt Working Plans. In an ascend- 
ing order they are described below: 

(/) The North Canara Coast Fuel Iko/ A/ng Plan. — total area 
of the minor forest included in the Honavar Pow^ii Fire- 
wood De|X)t Plan is 2.6^5 square miles. Fhe object of 
the Plan is to supply a sustained yield of approximately 
equal quanlity of fuel after meeting the demands of the 
privilege-holders who arc entitled to take small timber and 
])oles each year in advance of the regular fellings. The 
annual requirements of the Honavar Firewood Depot are 
now about 500 tons. The purchaser of the annual coupe 
who is also the contractor to run the dcfx>t during the 
year has to sell the fuel at a rate not exceeding annas 4-6 
a niaund of 80 lbs. The annual coiq^e averages 43 acres. 
The average price obtained per acre is Rs. 10. This Plan 
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has, bowe^ver, been abandoned recently by order of Gov- 
ernment as a result of popular agitation that the minor 
forest should not be exploited to feed the? depots kst its 
area should be diminished, although during the Revision 
Settlement additional reserved forest was converted into 
minor forest in order to provide for the area included in 
the Plan with the definite object of working the forest 
so organised for the fuel depots mainly for the convenience 
of the local people. 

(n) Honaxmr Tali-Paim Forests Working Plan . — The forests lie 
on the southern slopes of a large spur of the Sahyadris that 
stretches along the northern border of the Range, the 
configuration being very hilly and precipitous. The 
climate is malarious. Much of the area is depopulated, 
the only people that inhabit it being a few kumri Marathas. 
The Plan includes 39 square miles ol' reserved forest con- 
taining a fair distribution of Tali-Palm — Crypha urnbra- 
culifera. It is very gregarious in favourable situations. 
Dense evergreen is the predominating type of* forest which 
yields place on the lower slopes to moist deciduous. The 
Tali-palm is principally valued by the poor people (and 
even by men of means of the backward class) for its pith 
tfom whifh an edible flour is prep>ared. The Tali leaves 
arc used for thatching and fencing and when tender for 
making umbrellas, etc. The nuts are used by local carvers 
who make vegetable ivory bead necklaces out of them. 
Recently an industrial school has been established at 
Honavar which utilises the seed or nuts in button manu- 
facture. The average pith-yield of a palm may be taken 
as 30 head-loads. The average -flour yield per palm is 
1,050 lbs. 

The Tali-Palms are exploited on selection system, 
only bulbous or mature Class I palms being felled for 
pith in accordance with the prescriptions of the Plan. 
The calculated annual possibility is i,Boo mature palms. 
The marked palms are sold to purchasers at a permit 
, rate of Rs. 2 per palm. They are given free to kumri 
Marathas at the rate of one palm per adult and one-third 
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palm per child with the restriction that the pith is used 
lor the grantee’s own use and not lor sale or barter. De- 
serving . persons other than kurnri Marathas are also 
granted free palms on application. J he average revenue 
per year is Rs. 1,500. According to recent Government 
orders all classes of poor people get the palms free of fees 
provided every applicant produces a certificate from the 
Manilatdar that he or she is poor. It is, however, hoped 
that this concession w'ould not prove to be a false blessing, 
because the indolent among the tenantry, who can usual- 
ly be classed as poor, would thus find an easy means to 
earn their year’s bread by storing the pith which, aftei* 
all, provicles the least nutritious food, and so neglect cul- 
tivation. Profiteering by way of illicit sale of the flour is 
also a possibility. 7 'he grant of one palm per adulf 
which has an average yield of 1,050 lbs. c^f flour is un- 
doubtedly bounteous, inasmuch as ^00 lbs. of flour a year 
can be taken as the average recjuircments of an adult, be- 
cause the Tali flour is used always in combination with 
other cereals like ragi or rice. I'hc landed class has al- 
ready begun to appiehend the disastrous effect of more 
land going out of cultivation in the years to come in the 
areas affected by (his concession which would otherwisd 
have been deservedly made in the case of only the land- 
less classes who have no solid means of subsistence. What 
in actual practice hapf^ns is that even the kurnri Mara- 
thas, who are more dependent for their food iLfxin this 
flour than any other class of people, usually avail them- 
selves of less than half of the grant sanctioned in their 
case and di.stribut€ the resultant pith between themselves. 
A possible modification of the concession, therefta*e, 
would be to grant half a palm per adult and one-third 
per child under 12 years of age of only to the landless poor. 
As it is desirable to discourage the use of the flour for 
food as far as possible, the sale of the palms may be totally 
prohibited. 

(m) Working Plan j or the Casmrina Plantations . — The Casu- 
arina plantations along the sea front to the north and 
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south of the Shiravali river bar are included in Felling 
Series III which is one of the several Series constituting 
the Plan. The area is 54^5 acres worked on a rotation of 
20 years. As stated in the Plan, Casuarina equisitifolia is 
an exotic and was first introduced: here in the year i88u. 
The plantations add to the scenic beauty of the foreshore 
in addition to serving as a protection against erosion and 
high winds and storms. 

The mature wood is exploited chiefly for fuel, which 
is exported to Mangalore and liombay. The gioss revenue 
per acre is about Rs. and the expenditure is Rs. 75 and 
the net return is Rs. 70. 71 ie annual coupe averaging 27 
acres is sold standing and fetches a price of about Rs. 1 15 
to the acre. The clear-felled area is regenerated artifi- 
cially by putting out plants in June and July from wet 
nurseries raised in advance. The espacement adofitcd is 
12 feet by 12 feet quincunx. The transplants are watered 
in the year of formation from November up to the burst 
of monsoon in the following June. Average initial cost 
of formation is Rs. 24 per acre. The average outturn per 
acre comes to 22.8 tons (of 100 cubic feet) in the final fel- 
ling and 2.17 tons in the first thinning and 3.62 in the 
second thmning. The annual revenue from the Cam- 
arina cou|>es is approximately Rs. 3,500. 

{iif) Working Plan for the Bchw Ghat Inland Forests. — I his is 
the most iinjx>rtant out of the four Plans in that it has 
for its scof>e the largest revenue-yielding area in the Range, 
covering nearly 38 square miles of moist deciduous forest 
such as described in I’ype II above. This Working 
Plan was introduced in the year 1928. 

The object of management is to convert the inferior jungles into 
a teak-bearing deciduous forest. The exploitable age is determined 
with reference to the rate of growth of teak. The ring counts of 
naturally grown teak show that the tree takes about 80 years to 
attain an average girth of four feet and in very favourable situations 
a girth of nearly six feel is attained in 90 to too years. It is the 
opinion of the writer of the Plan that the soil conditions are unsuit- 
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able for the production of large tinfil>er and, therefoie, a rotation of 
8o years has been adopted as a tentative measure. 

The method of treatment prescribed is clear-felling with arti- 
ficial regeneration of teak, either in groups or on intensive scale. 
The closure prescribed for exploited coupes is lo years. “The pos- 
sibility is fixed by area and fellings are prescribed for a jieriod of 
20 years so that the situation may be re-examined after this period 
and the prescription revised in the light of experience gained.” The 
annual coupe averages 45 acres. The average price per acre realised 
is about Rs. 24 and the average annual revetiue from the coupes sold 
in Blocks XI to XVII included in this Range is about Rs. 10,200. 

Some of the coupes do not sell owing to the inferior nature of 
the growth. Such coupes are prescribed to be clear-felled depari- 
mcntally or through the agency of the humrivaltns (shifting culti- 
vators) and regenerated with teak, as they will not improve by keep- 
ing and are best cleared and regenerated with teak. 

5. Ariifidal Kegenerntioti of Teah . — As has been described 
already the nature of the stand is mixed deciducms merging for the 
most part into semi -evergreen — a proclimax forest, the climatic 
climax being evergreen. There can also be found evergreen patches 
in the area in moister situations in the ravines. The object of the 
Working Plan being conversion of this inferior forest into a timber- 
producing teak-bearing deciduous area having a mixture of at least 
50 per cent, teak, the prescription is that not less than one-third c^f 
the area of the annual fellings is to be regenerated with teak. It is 
the option of the coupe purchaser, however, to clear-fell and burn 
more than one-third area of his coupe which he usually does w'here 
he finds a good mixture of hardwoods for fuel. The remaining area 
in every coupe is selection-felled, only trees over feet in girth at 
breast-height being felled for logging. 

The regular artificial regeneration of teak dates back 20 years, 
that is, prior to the introduction of the present Working Plan. In 
those days, the method of regeneration employed was chiefly in com- 
bination with ragi (a kind of millet) through the agency of knmri- 
vallas who reaped the crop free in return for the teak plants raised. 
There are some genuine kvmri plantations among the pre-Working 
Plan regeneration areas. These were undertaken evidently as an 
experiment in remote places like Kemhal, Yelkotga, Hukli an(| 
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Tumboli in the Tali palm area. The result obtained has been 
splendid. The tree growth in these areas was felled by the kumri 
Marathas and burnt and teak regenerated by way of sowing the 
treated seed which was supplied by the Department. After the intro- 
duction of the Working Plan, some of the remote areas clear-felled 
as a condition of the coupe agreement, were regenerated under the 
agri-n/m -forestry method mentioned above. The cultivators were 
required to burn the slash and either sow or transplant teak in com- 
bination with ragi. I'he dibbled seed was destroyed often by rodents. 
7 he cricket j>est being a common feature in these parts, the- seedlings 
were subject to attacks by the insect and repeated attempts have had 
to be made in replacing the casualties before the plantation could be 
fully slocked. This phenomenon increased the expenditure in a 
departmental plantation to as much as Rs. 24 per acre, the minimum 
being rupees eight. Whereas, in the kumri plantation the exj^ndi- 
ture on seed supply amounted to as much as rupees four per acre, 
the minimum being rupee one. Peak in mixtures with matti, hornii, 
sissain and saxmu was tried in the j>ast. I’he result has not been 
encouraging in that the teak has been suppressed mostly by the other 
species. I'he hardwoods are planted now in sepaiale patches, or 
lines, in the regeneration areas, according to soil amdilions suitable 
to each species. 

Pursuant to recent modilicaiions in the conditions of the agree- 
ment, the coupe cbntractors arc re(|uired to burn and reburn the 
clear-felled areas. Planting of stumps of one-year-old dry nursery 
seedlings has been resorted to for the last six years or so. Tlic 
stronger shoots withstand the insect-pest better and the casual- 
ties are very few. The cost of formation per acre has been redu(«d 
in the case of both the methods of regeneration as shown below. 
The figures are recent three years’ average: 


COSI PER 

Acre 

Departmental or on direct labour. 

By kumri or A gri-cum -Forestry. 

1. Seed, nursery and Rs. a. p. 

Rs. a. p. 

stump supply ... 0 14 0 

0 

0 

2. Planting ... 0 12 0 

... 

3. Three weedings and 

earthing up ... a 14 0 

Construction of huts 0 a 0 

Total ... 4 8 0 

... 1 0 0 
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The yield of ragi per acre of planiaiion having an espacement 
of nine feel by nine feet varies from ‘^3, to lo kfunulis 
measure). Ragi. sells at rupees three per khandi. Calculated at 
Rs. si’iii per khandi al the threshing fl(K)r in the coupe, the gross 
yield per acre is worth from Rs. 9-10 to Rs. Deducting there- 

from the cost of formation as otherwise would he incurred in the 
case of depai'tmenial plantation which is Rs. .j-S, the net return ]jer 
acre realised by the k\unrh>ajlas amoiinis lo anything between 
Rs. 5-2 and Rs. according to the ’•condition of the crop. The 
ragi crop at times fails in which case provision is made to pay a 
reward to the planleis to compensate their loss. 

(). AdiHiniages of Kumri Platitafiort ovcy the Depart mental . — 
By *'knmrd' is here meant the genuine knmri in which the original 
stand is cut down and burnt in the shifting cultivation fashion. 
Regeneration by this method has a decided advantage over the plan- 
tations raised by departmental agency whidi are done on moderately 
burnt areas. I'here seems to be, however, a cei tain amount of preju- 
dice against knmri jdantaiion in some (juarters. But the results so 
far achieved in this method of regeneration of teak should lend sup- 
port to the view that; far from deriding it. one should encourage it 
under the conditions obtaining here. The conversion of the original 
stand, such as it is, is not }K>ssil)le without setting back the plant 
succession. This can best be done by intense burning (as against 
a mild burn) of the felled material. I hc lop and top does not 
always provide sullicient material for a heaxy burn after satisfying 
the lecpiirements of the agriculturists in the vicinity who are privi- 
leged to remove the branch-xvood under six inch girth at the thick 
end. 

The half-burnt or moderately burnt ateas, xvhen regenerated 
with teak by departmental agency, no doubt show a satisfactory 
result in the infancy of the plantation. Within about five years, 
the area is invaded—in spite of the annual cleaningf^— by inferior 
jungle xvoods tliat formed the original stand, overwhelming the 
leak. Ultimately, the origiiiiil teak lines are intercepted here and 
there, driving the teak to form groups of varying extent in congenial 
places. Such groups, too, are not free from further suppression and 
constant elimination of teak goes on imperceptibly. One out of 
several such instances here is the Kalkaiti plantation raised by 



420 


lOTMN FORESTER 


l^VtY 

departmental agency in the year 1930 — espacement 13 by six feet — 
in which an average test plot of an acre now consists of only 181 
stems including a few dead and malformed stems removed in the 
past. Result as this is clear enough to support the findings of the 
Javan experiment that teak in intimate mixtures does not thrive. 

As a contrast, teak raised imdei' agri-cwm-forestry method in 
heavily burnt evergreen stand is not suppressed , by the regrowth of 
jungle woods for some years after start. The intensity of fire 
destroys the recuperative power of the stools of the inferior species, 
let alone their dormant seed. The thick humus layer and the soil 
acidity are destroyed and the soil is thus exposed, affording little 
scope for the evergreen species including canes and palms to reappear 
(Plate 52). What seems to be the retarded condition of the teak 
plants in the first year of the kumti plantation is possibly due to 
the close crop of ragi which promotes root competition. But under 
proper supervision and conditions of the '‘Kabulayat'* to be executed 
by the kumrivallas, the teak in an espacement such as nine feet by 
nine feet can be kept free from the choking ragi. As a counterpoise 
lor the possible root competition, however, the crop of ragi tends 
to effectively control the run-off during the heavy rains in this hilly 
tract. On the other hand, the effects of soil washoff are quite 
perceptible in the regeneration areas which fail to get a soil-cover 
in time to withstand the rigours of the downpour in the first season 
in a plantation raised by direct labour departmentally. The wilted 
condition of the plants noticeable in the first sultry season in the 
departmental aieas, which is evidently due to the enriching of the 
lime contents of the soil after a burn without a proper soil cover to 
control the evaporation of soil moisture, is not noticeable in a kumri 
plantation which has the ragi stalks still left in it to conserve the 
soil moisture, to promote soil aeration and to fertilise the soil as they 
slowly deteriorate. What appears, therefore, as the retarded con- 
dition in the initial stage of the kumri plants is only the time taken 
by them to establish a strong root system in a soil rendered more 
porous and friable by a heavy burn as can be seen from the compara- 
tively stouter stems which eventually outgrow those in a depart- 
mental plantation in the fifth year (Plate 53), 

Therefore, the initial condition of the teak plants in a kumri 
and the state of the soil prk:tically free from jungle wood regrowtb 
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Plate 52 
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Plate 53 



Three-year old teak plantation raised with roi/i in coupe 0-X\'lI in 1935. Espacement 12 by 6 feet. Average height 30 feet, 

average girth 11 inches, ’ 
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in the first year need give no cause for any misgivings as regards the 
future of the plantation which has a long life to adapt itself to 
the environments by fostering deciduous conditions favourable for 
hardwoods to show up and gradually form the understorey. I'his 
has sufficiently been vindicated by the kumri plantations in Tumboli, 
Kembah Yelkotga, Adkekuli and Sampoii, started as early as the 
year 1918 by the late Mr, M. S. Tuggerse, the then Divisional Forest 
Officer, South Division, Kanara. The splendid result is simply cap- 
tivating. 

In order to compare the rate of growth of the departmental 
plantations with that in the kumri areas, the actual measurements 
of heights and girths were recorded in several plantations made 
since the year 1918 down to 1938. For every year, one plantation of 
each of the types grown in identical physiographical conditions was 
selected in different blocks. All abnormalities and freaks were 
avoided and heights and girths of stems in half to* one-acre plots in 
average crops recorded, (mrve I in the appended graphs refers to 
departmental plantations. Curve 11 for kumri plantations shows 
how the growth overtakes that in the departmental areas and con- 
tinually progresses towards an average height of 70 feet and a girth 
of 31 inches in so years. On the whole, the rate of growth com- 
pares very favourably with the best real high forest plantations in 
Vellapur and Ramanguli Ranges in this district. 

The result, therefore, leans much in favour of a heavy burn in 
localities tending towards an evergreen climax which undoubtedly 
serves the object of replacing the inferior and evergreen species with 
useful deciduous ones below the teak, giving the latter at the same 
time full scope for development. Secondly, the kumri method of 
regeneration satisfies the need of the kumri Marathas and other poor 
people who always clamour for kumri in otherwise prohibited forest. 
I'he kumri plantation would serve to some extent as a check over 
the Marathas intending to migrate to the Mysore territory for want 
of local facilities for kumri. Thirdly, a speedy and economical way 
of attainment of the object of the Working Plan, wlien funds for 
artificial regeneration are getting meagre. Speedy because, where 
it does not pay a coupe contractor to clear-fell more than one-third 
area of the coupe, the kumri cultivators may be persuaded to do 
more than the modicum of felling. It may also be possible to get 
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the kumrivallas to do the felling of the unsold coupes of the inferior 
stand bit by bit and regenerate the areas as conteinplated in tlie 
Working Plan. 

7. Espacernent for Flanlhig. — As regards the espacement, nine 
feet by nine feet has been foiuid to be the best suited out of several 
spacings tried in the past 20 years. The reasons in favour of this 
are as follows: 

(1) There is neither the grass nor bamboo menace in these 

parts as it is in the gicater parts of the upland foiests of 
Kanara which are decidedly dry and therefore a closer 
espacernent in sucli localities puts down the pest and 
shades the ground. 

(2) The original stand being semi-evergreen, early closing up 

of the canopy results in maintaining shady conditions 
(and these should be avoided here in the interest of deci- 
duous recruitment) which in their turn promote the 
regeneration of evergreen species that smother the teak. 
More open conditions conduce to rapid decornfxr^ition 
of litter and accelerate the air capacity of the Soil, giving 
less scope for semi-evergreen sfrecies to apjrear below the 
teak. It is desirable that attention be paid to the possi- 
bilities of invasion by such inferior species in the teak 
plantations in these parts. Therefore, a six by six feet 
espacement may be conveniently avoidcxl in most situa- 
tions. 1 he javan cx])criment linds that “mixtures which 
shade the ground densely can iniiueiice the growth of 
teak unfavourably.” 

(3) Economy in initial exjKmdituie on formation and reduced 

number of thinnings. 

(4) Delayed first thinning which may be needed in the eighth 

year instead of thedifth as is the case with a six by six- 
foot espacement. 

(5) The larger number of marketable poles derived in the first 

thinning. Poles up to 12 inches girth at breast height 
have practically no deraantl 

(6) Rectangular espacement such as twelve by six feet gives lop- 

sided development to plants which is difScuIt to rectify in 
subsequent tendings. Hence it is not necommended. 
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(7) Yel it is also desirable to have some laxity regarding the 

adoption of espaceinent: In a clear-felled area, some 
stretch of soil otherwise poor in quality is at times includ- 
ed. Such localities and stee})er slopes require closer spac- 
ing such as six by six feet to promote shade conditions 
and soil cover in view of soil improvement. 

(8) In an espacentent of nine by nine feet, four thinnings can be 

conveniently done before the ultimate number of stems 
are left to reach maturity as shown herein below; 

I Thinning at 8th year — 12' 7' X 12' 7" Diagonal 2 69 stems left. 


II 

Do. 

15th „ 

= 18' X 18' 

Square 134 

do. 

III 

Do. 

26tli „ 

25' 5^ x25' 6" Diagonal 67 

do. 

IV 

Do. 

40th 

36' X36' 

Square 33 

do. 


The number of thinnings is thus reduced, giving, at the 
same time, maximum scojx; for the stems to attain full development, 
commensurate with the growth of the best teak tound locally in its 
natural condition which has an average espaceinent of 32 feet and 
an average girth of five feet three inches and an average height of 
85 feet. An espaceinent of eight feet by eight feet would be a con- 
venient alternative to one of nine by nine feet aliording as many 
facilities as the latter. In this espaceinent eight by eight feet 
the ultimate number of stems in the fourth thinning would be 42 
and the espaceinent 31? by 32 feet. 

I'o sum up, the result of artificial regeneration of teak in the 
Shiravati lower valley by either method and particularly by agri- 
enm-forestry has been most gratifying and may be persevered in right 
earnest. To counterbalance the annual reduction in the area to be 
planted with teak which has now^ been prohibited within a mile 
of villages according to recent Government orders dated November 
ihe forests in the depopulated valley of Gundbala stream form- 
ing part of the Tali-palm area can be organised for timber exploita- 
tion and regeneration of teak, 

8. Financial Results . — ^The annual gross revenue of the Range 
varies from Rs. i8,ooo to Rs. 20,000 according as the timber and fuel 
market stands in a year. The expenditure on works is about 
Rs. 4,000 and the establishment cost amounts to approximately 
Rs. 10,500. The surplus thus is between Rs. 3,500 and Rs. 5,500 
which has since been reduced owing to the abolition of the grazing 



roRissfMR 


424 


tiutv 


fees (Rs. 800) and of the permit fees on Tali>^paims (Rs. i^^rho) order- 
ed by Government recently. The net return is therefore Rs. 1,500 to 
Rs. 3,500. There is ample scope, however, for the enhancement of 
the revenue from these potential forests in case new avenues for 
exploitation such as plywood industry, shuttle manuBacture, char- 
coal burning, etc., be explored in the near future. 

My thanks are due to Mr. W. de C, Walsh, Conservator 
of Forests, S. C., who kindly suggested to me the recording of the 
girths and heights in larger sample plots in each year’s plantation 
and the appended graphs are drawn according to data so collected. 
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MAKING BETTER GRAZING AVAILABLE IN OPEN 
PASTURE FORESTS 

By K, P. Sagreiya, b.a., b.sc. (Oxon.), i.f.s. 

Grazing in the government forests, on payment of nominal rates, 
is a privilege that has been enjoyed by the people of the Central 
Provinces and Berar from the earliest times. Grazing and produc- 
tion of timber are demands on land which can overlap only to a 
limited extent, after which the balance of Nature is so upset that 
both the forest and the pasture begin to deteriorate; therefore, regu- 
lation of grazing in the forests is rapidly becoming a ma jor problem 
of forest management. The incidence of grazing in the forests 
classed as Open Pastures, and comprising over 6,000 square miles, 
out of a total area of nearly 19,000 square miles of reserved forest, 
is in places as heavy as two animals per acre. The areas are practi- 
cally devoid of tree growth and tlic grass in them has so deteriorated 
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as a result of continuous and unrestricted grazing that they have 
become mere exercising grounds for the cattle. 

It is the constant endeavour of the Central Provinces Forest 
Department to improve the fodder yield from tliese lands to make 
better grazing available and eventually to accommodate a larger 
number of animals and thus ease the incidence on the Tree Forests 
where the present incidence is endangering ihc future supplies of 
timber and fuel. The main obstacles in the way of improvement 
are: 

(1) Complete disregard by the people and the leaders of public 

opinion of the fact that grazing at nominal rates (of one 
to two annas per animal per year) results in a vicious 
circle of heavy grazing, poor cattle and decreasing sup* 
plies of fodder, because it gives an impetus to promis- 
cuous breeding of uneconomical cattle, which in turn 
become a serious drain on the already meagre fodder 
supplies of the province. 

(2) Restrictions in the shape of limiting the incidence or 

periodically keeping cattle out to allow pastures to get 
better stocked with grasses are resented by the public as 
so much privilege taken away from them. 

(3) The open pastures are extensive, their present tx>ndition 

deplorable, and funds practically non-existent. Intensive 
methods of improving the pasture, such as weeding, 
manuring or reseeding, are therefore impracticable. 

(4) The number of cattle seeking admission in the reserved 

forests is steadily increasing, mainly due to very cheap 
grazing rates and to a less extent on account of the rapid 
depletion of private grazing grounds as a result of un- 
restricted and continuous grazing. 

Even in the face of these seemingly unsurmoun table difficulties 
the Department is sparing no trouble to provide as much grazing 
as is possible without impairing the future supplies. Thus, attempts 
are being made to find out the optimum grazing-closure cycle (in 
whole years) and the maximum permissible incidence that will con- 
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serve and, if possible, improve the yield of fodder. Pioneer work has 
been done by the Central Provinces Forest Department in this line. 
The data collected so far have, however, failed to give any conclusive 
results, mainly due to the multiplicity of extraneous uncontrollable 
factors the influence of which completely swamped the differential 
effects of various treatments compared. The experiment has shown 
that definite conclusions are not likely to be obtained unless the in- 
vestigation is repeated on a considerably larger scale and for a num- 
ber of years. Indications are that the cost may not be commensurate 
with the value of results obtained, and even if the ideal treatment is 
found, it may prove impracticable, r.g., a very light incidence or a 
very long closure. The necessity for tackling this problem from an 
entirely new view-jx>int has, therefore, arisen. Two possible 
remedies suggest themselves: 

(i) breaking the vicious circle of cheap grazing and increase of 
uneconomic cattle, by commercialising grazing; utilising 
the increased revenue for improving the pastures, and 
then diverting more cattle to the open pasture forests and 
saving the tree forests and 

(it) devising practicable methcxls of improving the fodder yield; 
educating public opinion for the need of such restrictions, 
and encouraging the habit of stall-feeding. 

Of these, the first remedy is not likely to apfx:al to the [)€ople 
or the leaders of public opinion who have always looked upon graz- 
ing as a prescriptive right which must he allowed to be exercised 
on payment of nominal rates. The second is therefore the only 
remedy left in the hands of the Forest Department, and iwo alter- 
native schemes are suggested here. T hese are as under: 

Scheme Rotating cattle on a pasture on a four-monthly 

cycle and allowing rest to grazed areas accord- 
ing to their requirements. 

The grazing ground should be divided into a convenient 
number of pai^ture units of such size that any area in a unit will be 
conveniently accessible to cattle in any season. Two thousand to 
4»ooo* acres, depending upon the nature of terrain, either in a com- 
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pact block or preferably in three separate blocks, all conveniently 
approachable from the villages “listed” to them, will perhaps be the 
most suitable size. When the three areas arc in a compact block 
they should be subdivided by })ermanent natural features, prefer- 
ably ridges or nalas, which are difficult to cross. These sub-divi- 
sions may be called Paddocks I, 11 and III. 

The grazing year can be divided into three grazing seasons, 
whicli, for the sake of convenience, will be referred to as— 

Rains, i.c., July to October, 

Winler^ i.e., November to February, and 
Sununcr, i.e,, March to June. 

Under the profK>sed scheme the cattle should be rotated on the 
three paddocks in the manner indicated in Figure i — ^'I'his is only 
a diagrammatic representation: tlie actual boundaries of the pad- 
dock will depend, as mentioned above, on the nature of the country. 


YEAR. GRAZING. 
SEASON 


Fie- 1 

PADDOCK. PADDOCK. PADDOCK. 
I II III 


Ist. 4th, 
7th » etc.' 


2nd.5tN 

8th. etc. 

8rd,6tli. 
9th, etc: 


Rains 

Winter 

Summer 

Rains 

Winter 

Summer 

Rains 

Winter 

Summer 



Explanatiun 


i— Closed. 
rZU Grazed. 

Grass cut at this period (end of OctobeO. 
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This arrangement has the following features: 

(a) Of the three paddocks one and only one will be grazed at 

any time, e.g , — 

ist year ... Rains— 1 , 

Winter — II, 

Summer— III, 

2nd year ... Rains— II, 

Winter— ^III, 

Summer — I, and so on. 

(b) At the end of the main growing season, i.e„ at the end of 

October, one paddock will always contain grass for stall 
feeding, e.g.— 

1st year ... Ill, 

und year ... I, 

3rd year ... II, and so on. 

(c) Eventually all paddocks w^ill be subjected to the same treat- 

inent on a three-year cycle and the successive ‘‘grazes’* on 
a single pasture will be in winter, rains and summer. 

(d) After a paddock is grazed in the rains, which is the most 

destructive grazing, it will remain closed for 12 months 
when grass over it will be available few: cutting. After 
this it will again remain closed for another four months. 
The perennial grasses will thus have ample time to 
recuperate their Icwt vigour and the annuals will have 
a chance to get established. Grass cutting after the rains 
has the additional advantage that re-sprouting will take 
place when the dew falls in winter, which will not be 
the case if the mature grass is left standing, or if the 
paddock is continuously grazed. After winter grazing a 
paddock will receive four months’ closure during sum- 
mer and the perennial root-stocks will re-sprout and new 
plants that will come up after the pre-monsoon “mango 
showers” will have a better chance of surviving till the 
commencement of the monsoon and will thus increase • 
the stocking density. 

(e) Grass is cut after 12 months’ complete closure, during 
which period weeding, reseeding, manuring or burning 
experiments can be tried. 



1«991 


10991 BETTER 

GRAZiNG 

IN PASTURE FORESTS 42S 

The prescriptions 
table are: 

for the 

entire pasture 

unit arranged in a 

Year 

Season 

Paddock 

grazed 

Cut grass in 
October from 

r 

Rains 

I 

III 

ist — ^4th, etc. < 

Winter 

II 


1 

Summer 

III 

. . . 

r 

Rains 

II 

I 

and, 5th, etc. 

Winter 

III 

... 

i 

f 

Summer 

I 

... 

Rains 

III 

II 

3rd, 6th, etc. 

Winter 

I 

... 

I 

i 

Summer 

11 

... 


It is true that under this scheme the incidence of grazing will 
be trebled. But whereas at present the cattle are sent to these areas 
as it were to allow them to stretch out their limbs or to clear the 
conscience of the owners that they have done well by the animals, 
under the proposed scheme definitely better grazing will be avail- 
able throughout the year and enough grass obtained for stall-feeding. 
In other words, the animals will be better nourished. 

As regards the practicability of the scheme, it is suggested that 
the closures, etc., should be left entirely to the villagers themselves 
and the forest officers should merely act in an advisory capacity. 
Departmental management is likely to be resented by the people, 
not so much because of the curtailment of the available grazing area 
as the fear of being harassed by the forest subordinates, should 
animals stray into closed areas. 

Scheme — No closures during early summer (March, April 

and May) and late winter (January and Feb- 
ruary) when grass is scarce. Only one-third 
closure during late summer (June) and early 
winter (November, December); two-thirds 
closure during rains when grass is available in 
abundance; monthly shifting of animals from 
paddock to paddock during the rains to mini- 
mise damage to pasture which is most suscept- 
ible to trampling in this season. 
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As before, the pasture unit should be divided into three pad- 
docks and grazed as shown in Figure a. 


MONTH 

January 

February 

March 


Fij. 2. 

PAOOOCK PADDOCK 

I II 

tal. 41h etc.Yeirs- 


PADDOCK 



* April 


July 

. Aujusl 
September 
.October 
^ [November 

[December 
Explanation. 
r'^ 1 Open to (razin(« 

^iiiiiliiiiik Closed to trazin|. 

Grass to be cut at this period (end of October). 

Grazing year commences from tsi April. 

2nd. 5th etc .v ear8. 

A^ 11 in the As III in the Ap.l in the 

farslyear. firslyMr. firstyear. 

Srd.Mh etc.vears. 

As III in the As I in the As II in the 

firstyear. firstyear. firstyear. 

If grazing pressure is very heavy, the closures in Novem- 
ber and December could be done away with. Of course, the benefit 
to the pastures will be proportionately reduced. 

The main features of this arrangement are: 
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(a) The entire pasture unit will be open to grazing throughout 
the latter half of winter and the lirst half of summer (January, 
P'ebruary, March, April and May) when grass is scarce. 

(h) Two out of three paddocks will be open to grazing during 
the early monsoon peritKl (June) and first half of winter (November 
and December) when less grass is available. 

(c) One out of three paddocks wdll lie ojien to grazing during 
the rains (July, August, September and October) when abundant 
grass is available. 

{(I) In October each year grass will be available for stall-feeding 
in one paddock. 

(e) Provision is made for allowing tender grass plants to get 
established during the pre-monsoon period (June, July) in one pad- 
dock and during inonscxm ()uly, August) in another and’ thus in- 
creasing the density of stocking. 

(/) As rains grazing is the most destructive, only two out of the 
three paddtxks will lie grazed in this season, the third remaining 
closed. Of the two grazed paddtxks, only one will remain open 
at a time for a month, the other being rested. 

As pointed out under Scheme *‘A,’* the arrangement of closures 
should be left to the people themselves. To avoid confusion 
aniong*st cattle owners, three posters should be prepared, one for 
each paddock, showing the months during which they are to remain 
open to grazing and these should be shifted from one paddock to 
another in April (commencement of the new grazing year) wdien all 
paddocks are open to grazing, so that by June when closures are to 
commence the people will know how these are to operate. 

It is hoped that readers of the Indian Forester Avill examine the 
proposed scheme, indicate its drawbacks, and suggest improvements. 
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TIMBER PRICE LIST, MAY-JUNE 1939 


(ISSUED MONTHLY BY THE FOIffiST RESEARCH INSTITUTE). 


TiftdBor 
Common name. 

Spedes. 

Looaiity. 



Desori^tiion 

timber. 

Prioes. 

1 


2 

3 

4 

6 

Being 

•• 

TeiramUs nudiflora . . 

Assam 

Logs 

Rs. 30«0*0 per ton in 
Calcutta. 

Benteak 

•• 

Lagersiramia lanmlaia 

Bombay . . 

Squares 

Rs. 33-0-0 to 64>0>0 per 
ton. 

» 


» • • 
Pkroearput rm^tupium 

Madras 

Logs 

Rs. L2-1 to 1-6-Oper c.ft. 

Bijaaal 


Bombay . . 

Log« 

Rs* 52'0<‘0 to 84«0*0 per 
ton. 

•• 


»» •• 

Madras 

Logs 

Re. 0-15-7 to 1-3-3 per 
c.ft. 

•1 



Bihar 

Logs 

Re. 0-12-0 to 1-0-0 per 
c.ft. 

tt 

• « 

ti •* 

Orissa 

I-OgB 

Re. 0-8-0 to 1-2-0 per 
c.ft. 

Rs. 4-12-0 per piece. 

Blue pine 

« • 

Pinut exc6lm . • 

N. W. F. P. 

12'xl0'x6' .. 

I* 

• • 

** •• 

Punjab 

12'xIO'xB' .. 

Chir 


Pinuslongifolia 

N.W.F.P. 

O'xlO'xS' .. 

Rs. 1-12-0 per piece. 

»• 

• i 

»♦ •• 

Punjab 

9'X10'X6' .. 

Rs. 2-14-0 per piece. 


• • 

»* •• 

U.P. 

9'X10'X6' .. 

Civifc 

s • 

Siointonia fioribunda .. 

Bengal 

Logs .4 


Deodar 

e • 

Gedrue deodara *. 

Jhelum 

Logs 


» 

e • 


Punjab 

g^xlO'^xS' .. 

Rs. 4-8-0 per piece. 

Dhupa 


Vederia indica . . 

Madius . . , 

Logs 

lO^XlO'^Xfi' .. 

Fir 

• • 

Abies Jb Picea spp. , . 

Punjab . . 1 

Rs. 2-10-0 per pieoe. 

Qamari 

s e 

Omelina arhorea . . 

Orissa 

Logs 

Re. 0-10-0 to 1-4 0 per 
c.ft 

Qurjan 

e # 

DipUrocarpua spp. 

Andamans . . 

Squares . . 


M 

e • 

»» • • 

Assam . . i 

Squares 

Rs, 5('-0-0 per ton. 

>* 


»* •• 

Bengal . . ! 

Logs 

Haldu 


v4aina cordifma . . 

Assam . . | 

Squares 

Rs. 6')-0-0 per ton. 



»> •* 

Bombay . . ! 

Squares 

Rs. 24-0-0 to 65-0-0 per 
ton. 



ff • • 

c.p. 

! 

Squares 

Re. 0 4-0 to 0-13-0 per 
c.ft. 



»» • • 

Madras . , { 

Logs 

Re. 1-3-0 per c.ft. 

*) 


»» •• 

ffihtt 

Logs 

Re. 0-8-0 per c.ft. 

f* 



Orissa 

Logs 

Re. 0-6-0 to 0-10-0 per 
c.ft. 

Hopea 

Imwn 

rosewood 


Hopea p%mjUtr(!t .. 

M[adras 

B. Q. sleepers 

Rs. 6-0-0. each. 


Dalbergia hdifolia . • 

Bombay »• 

Logs 

Rs. 66-0-0 to 90-0-0 per 
ton. 

»> 


f* •• 

ap. 

Logs 

Re. 1-0-0 to 1-2*0 per 
o.ft. ^ 

»» 


< >» •• 

Orissa 

Logs 

Re, 0-1 4-0 to 1-8-0 per 
o.ft. ^ 

»> 

e« 

ft •• 

Madras 

^s 

Rs. 1-2-0 to 2-5-0 per 
c.ft. 

Irnl 

s« 

XgUaxglocdrpa 

Madras 

B. G. sleepers 

Rs. 6-0-0 each. 

Kindal 

• e 

TeminaiM pankvkta . . 

Madras 


Re. 0-8-6 to 1-^ per o4t. 
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Trade or 
common name. 

Speofea. 

Locality. 

Description 

. 

timber. 

Prices. 

1 

2 


4 

5 

Laurel 

Terminalia tomenioia , . 

Bombay • • 

Logs 

Bs.56>0'0tod0<0*0per ton. 
Re. 0-12*0 per c.ft. 


»» • • 

C.P. 

Squares 


t* • • 

Bihar 

Logs 

Re. 0-0*0 to 0-8-O per c.ft. 


»i •• 

Orissa 

Logs 

Re. 0*6*0 to0*12*0perc.ft. 


tt •• 

Mefuaferrea 

filadras 

Logs 

Be. 0 • 10*0 to ] -4*0per c.ft. 

3deaaa 

Madras 

B. G. sleepers. . 

Rs. 6-0-0 each. 

Mulberry . . 

Morus cUba 

Punjab 

Logs 


Padauk 

Pteroc jrpus dalbergioides 

Andamans .. 

Squares 


Sal 

Shorea robuHa 

Assam 

Logs 

Rs. 25 -0-0 to 76-0*0 per 
too. 




B. G. sleepers 

Rs. 5*8-0 to 6- 12-0 each. 

9% • • 

»l • • 


M. G. sleepers 

Rs. 2-9*3 eaob. 

.. 

tt • * 

Bengal 

logt 

Rs. 20-0-0 to 75-0-0 per 
ton. 

•I 

It • • 

Bihar 

Logs ‘ . . 

Re. 0-8-0 to 1-3-0 per c.ft. 

it • • 

*• • • 

ti • • 

B. G. sleepers 

Rs. .')-8-0 to 6-12-0 per 
sleeper. 


tt • • 

ft ♦ • 

M. G. sleepers 

Rs. 2-9-0 per sleeper. 


tt » • 

C.P. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 


tt • • 

Orissa 

Logs 

Re, 0-6-0 to l-.7-0per c.ft. 


»» • • 

U.P. 

Logs 


»» • • 

tt • • 

M. G. sleepers 



Santedum album . . 

tt • • 

B. G. sleepers 


Sandalwood . . 

Madras . * 

! Billets 

Rs. 306-0-0 to 639-0-0 
per ton. 

Sandan • • i 

Ougeinia dalhergioidej .. 

C.P. ..I 

Logs 

Rs. l-2-<) to 1-8-0 per c.ft. 

»» • • 

ft 

Bihar , . j 

Logs 

Re. 0-12-0 to 0-14-0 per 
c.fr. 

fi • • 

M 

Orissa 

Logs 

Re. 0-8-0 to 1-0-0 per 
c.ft. 

Semul 

Bombax malabaricum » . 

1 Assam 

Logs 

Hs. 36-0-0 per ton in 
Calcutta. 

tt 

tt e • 

j Bihar 

Scantlings 

Re. l-O-O per scantling. 

9f ♦ • 

ft ♦ ■ 

1 Madras .. 

Logs 

SlMOO 

Dalbergia »i»ioo 

Punjab 

Logs 


t* • • 

tt .. 

U.P. 

Logs 


It •• 

1 

t» • • 1 

1 

Bengal 

Logs 

Rs. 36-0-0 to 76-0-0 per 
ton. 

Snndri . . 

Htriiiera app, 

Bengal 

Lugs 

Rs. 20-0-0 to 26-0-0 per 
ton. 

Teak • • 

TetUma grandit 

Calcutta . . 

Logs let class 


»» • • 

tt 

ff •* 

Logs 2nd class 

1 

Re. 0-14-4 to 2-4-4 per 
! c.ft. 

»• • • 

tt 

C.P. 

Logs 

»» • • 

tt 

t* • • j 

Squares 

1 Rs. 1-10.6 to 2-12-6 per 
c.ft. 

1* • * 

„ ..I Madraa 

Logs 

Rs. 1-8-0 to 2-10-0 per 
c.ft. 

»» • • 

«» • * 

Bombay . . 

Logs 

Rs. 67-0-0 to 1604)-0 per 
ton. 

White dhnp .. 

f» • • 

ti t • 

M. Q. aleepers 

Rs. 3-14-0 each. 

Canmm eupkyUum . . 

Andamant . . 

Logs 



0 
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EDITORIAL NOTES AND MISCELLANEA 

Stopping the Marine Borer . — Protection against the ravages of 
the marine borers on wharf piling in all but tropical waters is now 
offered by a unique type of shield with an estimated life of at least 
J5 years, (^ost of installing the shield varies according to territory, 
but in no case does it exceed 50 per cent, of the replacement cost of 
the piling, according to its producers and the INCO magazine. 

Since almost all marine borers attack wharf piling between the 
mud line and the low-water mark, the shield is designed to cover 
this .section only. Length can be varied in accordance with the 
demands of local conditions. 

Ks.sentially, the shield consists of a wooden casing treated to ab- 
solute refusal with creosote. After being applied, the casing is filled 
w'ith sand. A patented device at the base of the shield prevents 
the escape of sand after installation and aids in centering the shield 
around the pile. 

The base is made up of lu slaves approximately 15 inches long, 
fastened in two .semi-circular .sections hinged together. This base 
is applied around the pile above the water-line and the tw'o semi- 
circular sections are bound together witli a Monel wii^ hoop and 
Monel clip assembly. The ba.se is Uien forced down as other sections 
of staves are added. 

The .section staves, each provided with internal and external 
members to engage the top of the corresponding stave below, vary 
in length from two to live feet, lliey are likewise bound together 
at intervals with Monel hoops. 

The completed shield is forced down until it rests upon the 
bottom. Upon being filled with sand it will sink into the mud to 
depths varying from four to 15 inches. 

The value of the sand as a protection medium has been definite- 
ly proved by the examination of .samples taken from piles at one- 
f(K)t intervals and examined niicToscopically, both before the shield 
was erected and filled with sand and after the shield was stripped 
from around the pile. Biological examination of these chips showed 
that, after the application of the shield and its subsequent removal, 
no form of living marine organism was found, The microscope did 
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reveal the remains of the marine borers, known to have existed 
prior to the application of the shield. These were so badly decom- 
posed as to make identification of the borers difficult. 

Known as the Upton Pile Shield, the device is produced by 
Anderson PrcKhicts, Inc. — Scientific American, Vol. i(»o, No. 5, 
May 1939. 

• • # * 

Producer Gas Vehicles. — Speaking early in April at a meeting 
of the Internal (>>mbustion Engine Group of the Institution of 
Mechanical Engineers, Mr. H. L, Pirie, the (^hief Ejiginecr to the 
Goal Utilisation C^ouncil, as recorded in The Timber Trades Journal 
for Sth April 1939, gave some interesting details regarding the num- 
bers of road vehicles propelled by producer gas in various Euro- 
jjean countries. In December last there were only 23 producer gas 
vehicles in Britain, excluding private cars or taxi cabs, in comparison 
with 443d in France, 1,027 Germany and 1,500 in Italy. In 
Russia 25,000 gas generating lorries and tradors were produced 
during 1938. The differences arc largely due to variations in 
national [xdicies as exemplified in taxation and licensing regulations. 
In Mr. Pirie’s opinion no insuperable technical difficulties are 
likely to be encountered in the development of producer gas for 
transport purposes. 

« « * * 

European Timber Trade. — It appears from the Monthly 
Bulletin of C. 1. B. for March published by the Comile International 
du Bois of Bru.ssels, that the international sawn goods market record- 
ed a still firmer tendency. It is characteristic of the situation that the 
second stock note for 75,000 standards issued by Exporiles on i8ih 
February met with a marked success, although the prices were lav. od. 
higher than tho.se of the first list. The quantities offered in the 
Russian stock notes published in the Dutch and French markets were 
also disposed of without any difficulty. "Fhe same applies to the 
Scandinavian and Polish shippers, who sold very important quan- 
tities of timber: by tlie beginning of March, the Swedish, Finnish 
and Russian shippers had already placed 40 per cent, of the 
E, T, E. C. quotas, and Poland as much as 50 per cent. Great 
Britain purchased from 800,000 to j ,( kk 3 .ooo standards, wl^ilst the 
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Netherlands contracted for considerably more than half of the im- 
port requirements expected for this year. France and Belgium 
placed orders for much more timber than at the same time last year. 
Germany has placed important contracts with Finland, and her ncga 
tiations with Central European suppliers are in an advanced stage. 

EUROPEAN AND NORTH AMERICAN TIMBER EXPORTS, 
JANUARY J939 


Country of origin 


Total Ex- 
ports. 

Thereof sawn soft- 
wood (boxboards 
included). 





Cubic 

metres. 

Cubic 

metres. 

Standards. 

Norway ' .. 




16 076 

6-J81 

1-823 

Sweden 




206-075 

198-864 

42-137 

Finland 




158*586 

139-067 

29*766 

u. s. S.R. 




53-584 

25-224 

6-398 

Ffitbonia 




7-0(K) 

2-878 

610 

Latvia . . 




31-412 

13*170 

2-819 

Lithuania 




15-799 

6-662 

1-426 

Poland 




171.078 

91-001 

19-478 

Chechoslovakia 




121481 

21 762 

4-668 

Austria (Germany) 




2-542 

•995 

•213 

Yugoslavia 




107*669 

49 972 

10-696 

Runnania 




145-028 

91-679 

19-623 

Canada 




743-413 

420-886 

90-087 

U.S.A. .. 




227-619 

1204)18 

26 689 



Total 


2,007*262 

1,186 369 

263-929 


• * « • 


A Large Flume in Sweden . — ^A report published in the Timber 
Trades Journal for a5th February 1939 records the completion of 
an artificial waterway in Sweden for the floating of timber. The 
total length of this waterway is about 15,000 metres. It consists ot 
three specially excavated- canals, totalling 3,900 metres in length, 
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and an overland concrete flume the length of which is about 11,500 
metres. The flume is built of 1,760 sections, each of which has a 
length of about 6.5 metres and weighs between five and six tons. 
The maximum upper width is 3.6 metres and the wliolc scheme 
when completed will have cost some £i:f9,ooo. The work, which 
commenced in 1936, has been carried out by the Swedish State 
Forestry Department. 

* # # # 

Use of Timber for Cars in U. S. A. — It is stated by the United 
Stales Automobile Manufacturers* Association that in a single year 
lately not less than U5,ooo,ooo board feet of timber was used for 
packing purposes for the export shipment of cars. Large quantities 
are also required for packing cars despatched wuthin the U.S.A. It 
is estimated, therefore, that for every i,(K>(),otKj cars produced, there 
is a consumption of 112,000,000 board feet of timbers, chiefly pine. 

* * * • 

Whal*s in a Name} — Forest officers will probably be surprised 
to learn of the extent to which modern research on insect pests is 
dependent on systematic entomology. During the past year — 1938- 
3() — over two-and-a-quarter lakhs of specimens of insects have been 
named by the Entomological Branch at the Forest Research Institute. 
7 'his enormous total includes 83,500 specimens derived from insec- 
laries maintained for the study of shisham defoliators in the Punjab, 
67,460 specimens from the inscctary and experimental plots dealing 
with teak and mahogany pests in Madras, 14,300 sandal insects in 
connection wuth the investigation of spike disease, 19,000 specimens 
bred in the Dehra Dun insectary out of material originating from all 
provinces and 22,800 specimens obtained from a survey of the insects 
frequenting lantana. 

This represents about 860 identifications per working day 
throughout the year and the work lias occupied the whole time of 
several entomologists. One may well ask why so much labour is 
required in order to devise a remedy for a pest. The point is that 
studies confined to the pest and the pest alone cannot produce silvi- 
cultural and ecological control measures. To discover methods 
which will be effective without the necessity of direct remedial action 
on the part of the forest officer; it is essential to study many inter- 
dependent life-communities in the forest and the pest is only one 
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unit iti this loniplcx. Moreover, reliable conclusions cannot be 
drawn from scanty observations but must be based on adequate 
statistical data. 

# * ♦ # 

Germination Test of Tree Seeds , — A summary has appeared in 
the Scientific American for March 1939 of an article written by 
Dr. H. B. I’ukcy in a recent issue of Farm Research^ the quarterly 
magazine publishd by the State Experimental Station at Geneva, New 
York. I’his article deals with methods adopted for developing the 
embryos of crosses of early ripening varieties of fruit trees.. Such 
crosses have hitherto frequently failed to develop properly. The 
Station, however, has evolved a technique of removing the embryos 
at the correct stage of development ami immersing tlieni in incubator 
bottles under aseptic wnditions. As a result of this treatment the 
Station has been able to bring to maturity a number of new varieties. 
Moreover, the method has resulted in another unexpected — but most 
useful — application in nursery work. This is as a germination test of 
tree seeds which is equally applicable to forest trees and fruit trees. 
By this method, it is claimed, the percentage germination of the 
seed can be determined within seven to ten days instead of the period 
of several months required under ordinary conditions. 

« # * # 

Timber Joints, — ^I'csting of structural joints with a view to 
improve (heir efficiency and reduce the cost of limber structures 
has been started and some prelifiiinary tests have been done in the 
Timber Testing Section at the Forest Research Institute. Three 
types of joints, t7z. {a) with solid hardw^ood dowels, (b) with banibfxi 
ring dowels, and (c) steel ring dowels, are being investigated with 
ditterent species. Work is being continued. 

« » * ’ * 

Forest Industries, Chota Nagpur, liihar,-^lih Excellency Sir 
Maurice Hallet paid a visit to the newly erected factory of the Chota 
Nagpur Industries at Chakradharpur where tool handles, mill 
spindles, bobbins, shoe lasts and planking will be prepared from 
loc:ai timber. He was shown the seasoning kilns, lathes and turning 
machinery which are upto-date models of scientific development. 
The factory is one of the few of this class in India and represents a 
new and progressive departure in the development of provincial 
forest resources. 



1939) 


439 


CORRESPONDENCE 

GREGARIOUS FLOWERING OF SOME SPECIES OF 
STROBILANTHES 

SrR, 

The following records of I he periodic llowering of a few species 
of Slrobilanl/tes may be of interest to some of your readers. 

.V. senber Nees (lowered gregariously in Ihiri Division in 
February-March 19^51 and iji Saraiida Division in March-April i9?^4. 
This s|)ecies is very abundant in the undergrowth in evergreen forest 
in the Mals of Puri where it forms pure societies over considerable 
aix;as; but in Saranda it is confined to the banks of streams usually 
under moderate shade, especially in the Sanha Range. It was not 
observed in the adjoining Kolhan Division. It has lx*en collected 
in Ranpur and Nayagarh Stales adjacent to Puri but has not been 
seen elsewhere in the Orissa or (^hhattisgarh States. I received jio in- 
formation regarding the flowering of this species in Puri in i9j;8 
when it was expected, nor is there any record of flowering this year. 

S. anriculatus Necs is widely distributed in these States but 
does not occur in Bastar State south of the sal belt, «.c., 
sou ill of 18 degrees feet north. 1 have not seen it, curiously 
enough, in lx>wer Orissa where one might ext>ect and it docs not 
appear to occur south of the Mahanadi, a fact which Haines coiii- 
inents on in his Botany of Bihar and Orissa. It did not flower in 
Singbhum District to my knowledge between 1931 and 1935 but 
is reported to have flowered subsetjuently in 1938. Former records 
of flowering in this district were 1911, 1923. 1930, the flowering 
season being principally January to March. 

There was a very heavy gregarious flowering in the Slates of 
Kawardha and Korea and in the north of Bastar in January-March 
1936. Presumably, therefore, the plant flowered in the neighbouring 
districts of Balaghat, Mandla, Bilaspur and possibly Raipur in the 
same year. There was definitely no flow^ering in North Orissa in 
1936 but it was seen in flow^er several times in Bamra and Bonai 
States in 1937. Whether this was the year of periodic flowering 
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or 1938, 1 am not sure; if the latter it would synchronise with the 
adjoining Singbhum record. I saw S, auriculatm in flower in 
Udaipur State, which is situated between Bilaspur and North Orissa, 
early in 1938. Hence it appears that the general dowering of this 
species spread eastwards from the Central Provinces into Bihar and 
Orissa and that the difference between the periods of flowering in 
the two localities is about two years. 

.S’. Itipulinus Necs collected in fruit in January 1938 in South 
Kalahandi at about 3,000 feet where it was only seen twice. It 
flowered in October-Noveniber 1937. I also coli<^ted this, species 
between 3,000 and 3^500 feet on Bailadila Hill in Bastar State, where 
it occurs gregariously over a large area in dense masses six to eight 
feet high. In this locality it flowered in October-November 1938. 1 
believe these two records to be the two most northerly for this species, 
unless it has been collected on some (»f the higher hills of the Central 
Provinces. 

S. jeyporensia Bedd. collected in flower Kalahandi State on the 
southern plateau at 21,500 — 3,000 feet and on Bailadila Hill at 
3,000 — 4,000 feet in January 1938 and December 1938 respectively. 
It is stated by Gamble to have flowered in 1874, 1885 and 1^02, pre- 
sumably in Godavari or Vizagapatam Districts. 

5 . pulneyemis C. B. Clarke.—^The plant was collected several 
times in south Kalahandi at 2,500^3,500 feel and once on Bailadila 
Hill in Bastar at 3,200 feet. It flowered in Kalahandi in Deceml^er 
1937/January 1938 and in Bastar a year later. The identification of 
this plant is a little uncertain as it could not be matched at the 
Sibpur Herbarium. 

These are, to the best of my knowledge, the only records of die 
periodic flowering of these six species of this -interesting g;enu$ in 
Bihar and Orissa and the States of Orissa and Chhattisgarh (Ccptral 
Provinces). Records may possibly be available from some of the 
neighbouring Central Provinces Divisions which would enable one 
to fix with greater accuracy the flowering periods of each species. 

H. F. MOONEY, 

Hindol State: Forest Adviser, 

4^th April 1939. Eastern States, Samhalpur^ 





441 


im 


PRICKLY PEAR FOR GUM 

SlR^ 

It is not |:)erhaps widely known that a j>ood and dean mucililge 
is exuded by Unripe fruits of the common prickly pear. Fhe fruits 
should be collected fresh and befctt^ they are mature, i.r., just when 
the petals open out. Cut the fruit half an inch above the stalk and 
squeeze out the white mucilage. This has excellent adhesive pro- 
perties and is perfectly while and clean. Makes a good “mountant” 
for pasting photographs which it does not discolour. 

The writer once used this gum to stick a jjatch to his punctured 
bicycle inner tube wdien his rubber solution ran out, and it effectively 
prevented leakage of air for quite an hour afterwards. 

Alas, prickly }x:ai has vanished from many a haunt wliere its 
use might have come in handy for the cyclist! 

E. K. KRISHNAN, 

Cuddapah: Distrid Forest Officer, 

April 1939. Cucldapah North: 


REVIEWS AND ABSTRACTS 

SOIL STRUCTURE 

TECHNICAL COMMUNICATION No. 37. 

Imperial Bureau or Soil Science 
Harpenden, England, 193S, tu’o shillings. 

Following up their policy of summarising current advances of 
knowledge in the various phases of soil science, the Imperial Agri- 
cultural Bureau have published another technical paper w^hich is 
of the utmost value to those who earn their living from the soil. It 
should be in the hands of all forest officers, and it is so admirably 
and simply written that even those of us wdio feel “rusty” in scientific 
knowledge cannot fail to grasp the importance of these new^ develop- 
ments. This summary is, of course, primarily for work on cultivated 
soils, but some knowledge of crumb structure and pore syiecies is of 
the first importance in forest wwk because these two characters fwm 
the basis for most modern soil classifications. 
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I he sirutiurc ol the surface soil is controlled by the type of soil 
crimibs or aggregates present, which confer two properties of funda- 
mental iii)jx>rtance for plant growth on the st)ils. Firstly, the 
aggregates are much less mobile than their constituents. Instead of 
the clay and silt particles being present in the soil as a fine dust, 
which could easily be transplanted by w'ind or water, they are usually 
in aggregates having a much larger resistance to transport and thus 
help to immobilise the soil, a factor of great importance lor plant 
growth. And, secondly, a very discontinuous distribution of pore 
space arises in aggregated soils, for the pores inside the individual 
aggregates are usually much finer than those between the aggregates. 
'Flius in aggregated soils there arc jKwkets of fine pores inside each 
aggregate which act as water reservoirs sur rounded by larger channels 
down which surplus water can drain and which will facilitate gaseous 
exchange between the soil, air and the atmosphere. This property 
heljw to provide another set of conditions needed for Jiealthy plant 
growth, namely, a continuous supply of water and a continual re- 
placement of the carbon dioxide which the roots respire into the 
soil air. 

Factors controlling the structure of the soil are discussed under 
(a) cultivation, (h) climate, (c) fertilisers, and (d) the growing crop, 
and under the last heading it is show'n how soils under permanent 
grass and presumably also forest soils have a more pronounced and 
more stable granular structure than the same soil under a succession 
of annual crops. Clover, lucerne and perennial grasses fX)ssess a 
faculty for building up the crumb structure afresh after it has been 
destroyed by continued cultivation. This beneheial effect of grass 
has been confirmed by several Russian workers but the report |X)ints 
out that it may be a very slow process for the more arid non-irrigated 
soils. That this is correct is borne out in the Punjab where our 
efforts to bring eroded foot-hill land back into a productive condition 
by the use of a grass crop give much earlier results in the moister 
eastern half than in the more arid western. 

A matter of great importance in regions subject to serious soil 
erosion is the dependence of the credibility of a soil on its structure. 
As one would expect, a soil possessing a well-developed waterstable 
crumb structure is much more resistant to erosion than one with a 
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poorly dt*vcl<>]>cd cruiiib structure. Various Amcricau workers used 
different methods of agj»regate analysis and different soils and each 
found that the erodihle soil had only afxHit one-third the quantilv 
of waterstable aggregates contained by the less easily eroded soil 
although lx)th had about the same mechanical tom|M)sition. 

The well-known value of forest material used in situ as a green 
manure crop either in the old-fashioned shifting cultivation or in 
modern Inuugya, is brought out in Geltzer’s work which shows “that 
deconqmsing organic matter confers a g<K>d (crumb) structure on the 
soil and the more rapid the decomposition the Ixctter the structure. 
The explanation of this effect is not fidly known, but presumably 
some substance which only has a temporary existence in the soil, 
is formed as a by-product during decomposition. 

R. M. G. 

PROGRESS REPORT ON FOREST ADMINISTRATION IN 
THE PUNJAB FOR 1937-38 

This report is prefaced by a brief review by the Punjab Govern- 
iiiciit, from which the following is an extract: 

“The management of these forests is a (harge of great respon- 
sibility, affecting, as it does, most vitally the welfare of u 
province in which millions depend for their very existence 
upon the water received from the hills; and it recjuires 
unceasing study and vigilance on the part of the control- 
ling staff and constant touring under solitary and often 
laborious conditions. The Punjab Goveriunent, there- 
fore, desires to express its cordial appreciation to 
Mr. Parker who held the post of the Chief Conservator 
of Forests throughout the year, and to the officers of the 
Department for this successful administration and to 
associate itself with the commendations for good work 
given to certain of his officers and subordinates by the 
Chief Conservator of Forests in his report. “ 

The year’s working in fact closed with a small surplus in revenue 
over expenditure (Rs. 75,185), compared with a deficit of Rs. 5,30,^50 
in the previous year. This is partly due to the decision not tp 
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debit expenditure to capital account unless it has been, financed 
from borrowed money and the consequential deletion of interest 
charges which were not in fact being incurred. There was also a 
reduction in expenditure of more than one lakh of rupees on build' 
ings, the figure for 1937-38 being Rs. 43,776 against Rs« 1,48,217 for 
the previous year. On the other hand, the revenue from Govern- 
ment forests rose by Rs. 1,98,654, this increase however being some- 
what countierbalanced by a drop of Rs. 87,666 for the Bashahr leased 
forests. 

Out of a total area of 3,317,633 acres, protection from fire was 
attempted only over 589,088 acres, 99 per cent, success being achieved 
with an expenditure of Rs. 6,333 and only 5,850 acres being burnt. 
These are the figures given in Form 14 but for some reason which is. 
not explained the total area shown as burnt in Form 15 is. 6,652 acres. 

Approximately 26.3 lakhs of animals, of which about 14.3 lakhs 
were sheep and goats, are recorded as having grazed and browsed 
over 5,184 square miles. These figures do not include the numbers 
of animals admitted under grazing leases of which no records are 
kept. This is equivalent to an average of one animal to every 1.26 
acres and the incidence at the more accessible places must obviously 
be appallingly heavy. It is not, therefore, a matter for surprise that 
denudation and erosion are such pressing problems. It seems that 
settlements provide no* means of limiting the ever increasing flcKks 
and herds which the villagers are permitted to graze as a matter of 
light in forest areas. Fhis economic pressure on the vegetation of 
the Punjab hills and foot-hills is further increased by the influx 
during the winter season of foreign herds, mainly of camels, sheep 
and goats. A ranger was attached to the Commissioner of Rural 
Reconstruction during the year and lectured at me/as and “farmers' 
weeks." Four special officers were detailed to carry out work in 
connection with counter-erosion and the formation of village forests. 
The 20-acre demonstration plot at Nurpuir, Kangra, is stated to show 
very clearly what useful results can be achieved in reclothing an 
overgrazed and eroded area by closure alone. 

The irrigated plantations now total 39,225 acres gross, of which 
22,771 acres are to be stocked. Of the latter, 11,978 acres have been 
completed and 10.793 acres remain to be sUxked. There are 
reported to be in the Province 30,^174 acres of forest under regular 
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management of which 1 2,162 acres are worked under the sheher- 
wood system and 151,323 under the selection system. The remainder 
is principally coppice with standard, or selection coppice. The 
produce extracted departmentally and by purchasers for the year is 
recorded as 6 ,i 82 ,cxki cubic feet of timber, 3,751,000 cubic feet of 
fuel and ihinor produce to the value of Rs. 5.14,123. These figures, 
however, differ from the figures for outturn classified by sources such 
as Reserved, Protected, Unclassed and Leased, for which the totals 
are shown as 6,923,000 cubic feet of coniferous timber, 333,000 cubic 
feet of broad-leaved timber, 28,031 ,(K)o cubic feet of firewood and 
minor produce to the value of Rs. 19,20,189, these latter figures 
including estimated quantities and value of produce removed by 
right holders, or granted free or at reduced rates. The Changa Manga 
tramway carried nearly three million cubic feet of fuel and timber 
during the year; the trains travelling 10,089 miles without any derail- 
ment or accident. 

i E. A. G. 


DOMESTIC OCCURRENCES 

Birth, — ROWNTREE. — On the 22nd May, at the American Baptist 
Mission Hospital, Gauhati, Assam, to Joy (nee Wingate), wife of 
John B, Rowntree, Indian Forest Service, a daughter. 


EXTRACTS 

DRAFT GRAZING RULES FOR THE PROVINCE OF BOMBAY 

The following draft of revised rules which the Government of 
Bombay have under consideration * for the regulation of grazing in 
the forest districts of the Province»of Bombay is published for the 
information of all persons likely to bt* affected thereby. Any objec- 
tions or suggestions should Ire forwarded to the Chief Conservator of 
Forests, Province of Bombay, Poona, so as to reach him not later 
than 28th February 1939: 

I , — Introductory Statement of Objecta. — (i) Uncontrolled grazing 
is inevitably wasteful since the cattle trample more than they eat 
as they roam round searching ior the most succulent grasses. This 



imtAN FOKESTER 


(JtJLY 


440 

selective feeding also leads to deterioration of the pasturage since the 
best grasses are eaten down again and again, being given no chance 
to seed, while the inferior grasses are left to spread and multiply. 
Therefore, where land is properly managed, uncontrolled grazing can 
only be permitted if the supply is so greatly in excess of the demand 
that the grass crops automatically receive sufficient rest for seeding 
and regrowth without any organised control of the cattle. In very 
many parts of Bombay Province the pressure upon available grazing 
grounds is so great that not only has the quality of the grass crops 
deteriorated, but serious depletion of soil fertility and even exten- 
sive erosion has developed so that much of the land which is under 
(lOV'ern merit’s direct control is in imminent danger of complete 
denudation and destruction. (lareful management of these lands 
and close control of the animals utilising them is therefore an urgent 
necessity for the welfare of the agricultural (ommunities of the 
Province. 

(ii) In organising projier control of grazing there are twofold 
difficulties with which to contend. Not only has the supply lo he 
conserved and developed but it also has to be distributed as fairly as 
possible among many contending claimants. This second set of difli- 
culties is particularly acute where all the available land has suffered 
serious degradation through excessive grazing in the past. Carrying 
capacity in such cases is exceedingly low and an almost fantastically 
large atreagc may have lo l)e devoted to a quite small number of 
cattle in order to permit the ground to recuperate. The improve- 
ment of land and the proper management of land always means 
doing several things properly. It never means doing only one thing 
properly. For the restoration of maltreated grazing grounds limita- 
tion in numbers of cattle admitted to graze is not enough. Erosion 
must be checked by banking along contours and grazing must l>ie 
(ontrollcd by sub-division of the available pasturage for opening and 
closing on a simple rotation during the monsoon months. The 
details of the most suitable methods, and combination of methods, 
of management necessarily vary greatly in different localities and the 
correct solutions of the varied problems can only be of local applica- 
tion. This is similarly the case in deciding the best distribution of 
available glazing among conflicting claims. Conditions vary in every 
locality. Rules for the control of grazing, therefore, cannot piescribe 
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uniform, hard and fast procedure for the whole Province. Only 
general principles can be laid down, wliich should be interpreted 
and expanded into detail with discretion according to the local cir- 
cumstances in each case. 

II. — Free and Unrestricted Grazing by Cattle in Open Forest , — 
All lands in charge of the Forest Department shall normally be open 
to free and unrestricted grazing by cattle, except that specified areas 
may be closed to grazing for purposes of regeneration of the tree- 
growth for a term of years, as sanctioned by Government in accord- 
ance with the provisions of working plans or under any executive 
orders of the Collector of the district. There shall, however, be no 
closure to grazing within a quarter of a mile of a village (gaothan). 

Note, — I’his rule applies to cattle owned by persons bona fide 
resident in the Provitue. Cattle owned by non-residents shall pay a 
fee of Re. i, sheep and goats As. 4.. 

III. — Conditions lor Imposition of Control, — But in any locali- 
ties in which Ciovernment are stitisfied that the ])ressure of grazing 
is liable to cause erosion, or kxss of soil lerlility, r)r deterioration of 
the crop of grass and consequently reduction in the quality and 
.quantity of available grazing, control shall be organised in accord- 
ance with the following principles: 

(a) Preference for Cattle Essential for Economic Agriculture . — 
In providing fat ilities for grazing over (iovernmeni lands prefer- 
ence .shall be given to cattle essential for the economic agricul- 
ture of the locality. The nuinl>er of cattle deemed essential for 
cultivation and for the domestic needs of the resident agricultur- 
ists in any village .shall be fixed for each locality on consideration 
of the average size of a holding, the average numl>er of cattle 
u.sually maintained proportionate to the acreage under cultiva- 
tion and of any other relevant factors, so that for each village, 
taluka, or other convenient unit there may be fixed a proportion 
between the acreage under cultivation and the number of cattle 
essential for economic working, e,g., four acres per head, so that 
a village with t.fioo acres under cultivation requires 400 “Essen- 
tial*’ cattle. The Collector, advised by his officers of the Agri- 
cultural and Forest Departments, shall fix this proportion for 
the whole of his Collectorate, each taluka, a group of villages, 
or even for each village, as he may consider necessary. 
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(h) Distribution , of Ranches, — It shall be the duty of the 
Forest Department to allot as far as possible grazing rgrounds of 
sufBcient size for the Essential cattle of each village. Areas thus 
allotted will be known as “Ranches*’ and should be as adjacent 
as possible to the village concerned, subject to fair distribution 
between rival claimant villages. This obligation to provide 
grazing for Essential cattle will normally apply only to villages 
which have Government lands in charge of tlie Forest Depart- 
ment within their Ijoundaries, or whose boundaries adjoin such 
land. In exceptional cases other villages may also be included, 
provided that they are situated sufficiently near to the available 
glazing grounds to make full use of them; that no village with 
a l>etter claim suffers shortage in consequence; and that the 
acreage allotted per head is. not thereby reduced below the fair 
carrying capacity. Such cases will be rare as these principles 
for control will be applied generally only in localities where the 
pressure of grazing is already clearly excessive. Moreover there 
is obviously a limit in distance from available grazing areas be- 
yond which village cattle cannot be expected, or wish, to travel. 

(c) Calculation of Carrying Capacity of each Ranch. — The 
basis of all control must be the estimated number of cattle which 
can be admitted to graze over any given area without causing 
deterioration. This, in turn, will depend upon other niethcxis 
of management adopted, such as rotational closure, contour 
banking, manuring and so forth as well as upon climatic and 
physiographic conditions of the locality. The size of the ranch, 
or ranches for the Essential cattle of each Entitled village, there- 
fore, shall be calculated in acres per head according to the 
quality of the grass crop at the time of allotment. For localities 
with high rainfall (appro-ximately 50 inches per annum or more) 
the standard figure for areas carrying crops of good quality, free 
from erosion, shall be two acres per head and in areas of low 
rainfall (less than 50 inches per annum) shall be three acres per 
head, provided that rotational closure is enforced during the 
monsoon months. On areas eroded and of poor quality, or 
where rotational closures cannot be enforced the acreage per 
head will be proportionjately greater according to the needs of 
each case, In the event of the demand for grazing being very 
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great and the available area quite inadequate, some initial de- 
crease of the proper acreage per head ma> be unavoidable. The 
standard rates, however, should always be regarded as the 
ordinary minimum in each case. 

{d} Distribution of Permits.-^Thc total ligure for Essential 
cattle in any Entitled village having been decided as laid down 
in section (a) and a ranch, or ranches, of appropriate size having 
been allotted to the village in accortlance with sections (h) and 
(c), the distribution of permits to graze shall be made in units to 
the individual cultivators by the local officers of the Revenue 
Department. The basis of this distribution shall be the actual 
acreage cultivated. Owing, however, lo differences in the size 
of areas available and to the need for suitable boundaries for sub- 
divisions, the acreage allotted to a village will seldom correspond 
precisely with the exact acreage calcul a teef as necessary for the 
number of Essential cattle. Consequently, the carrying capacity 
of the ranch, or ranches, will seldom divide exactly into the 
acreage under cultivation and the opportunity should be taken 
to accumulate any surplus fractions into extra units. These 
can be given to village ham gars, who live by services rendered 
to the village and who have little or no land to cultivate. 

(e) Penalties for Unauthorised Entry . — Officials of the Forest 
Department will be in no way concerned with the details of the 
distribution to individuals of permits for grazing. It will, liow- 
ever, be the duty of the Forest Department to supervise the 
actual grazing so that the numbers admitted to a ranch at any 
one time are never allowed to exceed the limit fixed according 
to the carrying capacity of each rancln To facilitate this sujixjr- 
vision metal tallies with chains will be issued with the permits. 
Each tally will bear a number corresponding to the number of 
the permit. Any animal found within a ranch without a tally, 
and any animal found grazing in an area closed under Rule 
JI. will be liable to be impounded. Alternatively compensation 
may be recovered under the provisions of the Forest Act, such 
compensation not to be recovered in addition to the pound fees 
except in cases of deliberate trespass. This section will be 
appHed also in enforcing*^ rotational closures during the mon- 
soon months under any approved scheme of rotational girazing. 
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(f) Public Ranches , — ^When ranches have been set aside for 
the Essential cattle of Entitled villages, any surplus areas will 
be formed into “public” ranches w^hich will be available for* 
the cattle of wandering graziers, and for any other cattle not 
already provided for, on payment of fees. The more accessible 
areas having been allotted to neighbouring villagers, these public 
ranches will usually be in the interior of considerable blpcks of 
land in charge of the Forest Department, In these fanches 
there will be no preference given to any particular class of 
animal except that the mere fact of remoteness will automati- 
cally tend to favour those belonging to wandering graziers over 
those which may come from Entitled villages, being in excess of 
the Essential number, and still more over those from other Un- 
entitled villages. Limitation in total numbers to the approved 
carrying capacity will be enforced in these public ranches as in 
all other ranches. I'he issue of permits for grazing in these 
ranches will be made by local olficers of the Revenue Depart- 
ment as under (d) except that fees will be charged lor the per- 
mits per head of cattle as under: 


Buflf aloes, cows, oxen, 
horses, donkeys, mules. 
Rs. a. p. 


Sheep if allowed. Goats if allowed. 
Rs. a. p. Rs. a. p. 


080, 040 040 

In the event of demand for grazing in any of these public ranches 
exceeding the carrying capacity, ihe Collector of the District will 
decide how the jDcrmits should be distributed. As far as |x>s- 
sible, the whole of any herd l^elonging to a wandering grazier 
should always be provided for in one ranch and not be forced 
to split up. 

IV . — Admission of Sheep , — Grazing of sheep can only be f>ermit- 
ted over areas specifically made available for this purpose. If sheep 
are admitted to graze in any area organised under Rule III, sheep 
must be counted against the limit of carrying capacity for each ranch 
opened to them. For the purpose of this calculation, four sheep shall 
count as one cow. Only the public ranches should be opened to slueep 
under normal circumstances and special arrangements will invariably 
be required to fit their grazing into a rotational scheme in such a way. 
that it does not interfere witli the use of the ranch by cattle. 
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V. — Goats . — ^Grazing of goats is prohibited, except that goats may 
be admitted with sheep as flock leaders in a proportion not exceed- 
ing one goat to every 50 sheep. 

VI. — General Note . — In all planning for social improvement it 
is essential to provide a proper balance between what the community 
requires and what the individual thinks he needs. Uneducated 
country folk in India are still very largely individualistic in outlook. 
Appreciation of the requirements for progress of each village commun- 
ity as a wliole is still in its infancy. When an individual owns a 
number of cattle and has been accustomed to graze them in lands 
controlled by the Forest Department, he frequently expects to be 
able to continue to do so even though this involves all the cattle of 
his village, including his own, obtaining far less nourishment than the 
land is capable of producing under proper management. The princi- 
ples for the control of grazing laid down in these rules involve the in- 
tixxluction of two restrictions upon the entirely undisciplined liberty 
wdiich has hitherto been enjoyed. These are the limitation of num- 
bers admitted to graze in any particular area and the limitation of 
periods of utilisation under rotational closures during the monsoon 
months. It is essential, therefore, that when first introducing control 
of grazing, a careful compromise should be adopted between the ideal 
and the present practice. This is particularly the case in allotting 
ranches. Strict adherence to the principle which limits the obliga- 
tion for supplying grazing only to the number of cattle calculated as 
essential is ideal, but where present herds are largely in excess of this 
number, some latitude should be allowed in the first instance. On 
the other hand, such latitude should not be so excessively lil)eral that 
other villages are penalised or that no grazing is left available for the 
herds or flocks of w^andering graziers, which undoubtedly in some 
parts of the Province play a useful part in the economy of the country- 
side. In allocating ranches in lands controlled by the Forest Depart- 
ment, consideration should also be given to the possession by a 
village of any alternative sources of grazing such as gairan or Revenue 
Waste numbers. Full co-operation between all Government Depart- 
ments concerned with rural affairs is essential for success. Primary 
responsibility for all actual management of the land, including assess- 
ment of the carrying capacity of ranches, choice of numbers and size 
of pastures into which ranches should be divided, fixing of rotations 
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for opening and closing the pastures during the monsoon months, and 
all other details of management which affect the productive capacity 
of the land will rest with the Forest Department. The Revenue 
Department will lx? directly responsible for distribution of grazing 
permits up to the total carrying capacity of each ranch, for deciding 
what villages should be included as Entitled to grazing, what number 
of cattle should be deemed Essential in any village, and whctl^r all 
or what fraction of this number should be provided with grazing in 
a case of shortage of supply. 

A. C. HILEV, 

Poona: Chief Conserxfator of Forests, 

ist December i 9 ‘} 8 . Province of Bombay. 

“AFFORESTATION FOR THE CONTROL OF MALARIA ” 

By C. Strickland, 

Professor of Medical Ehtonwiogy, School of Tropical Medicine, 

Cdkutta 

The article by Dr. Gorrie in a recent number of this journal 
entitled “The Problem of Soil Erosion ip the British Empire with 
special Reference to India”* has stated the case for afforestation from 
the economic point of view. It is hoped here that a public health 
aspect of the case will add to the interest of the subject. 

There can be scarcely any necessity to cite authorities for the 
statements that the deforestation of the hill tracts everywhere has led 
to an unduly rapid run-off of the rainfall from the land; that where 
the rivers debouch from the hills to the plains, there have ensued 
destructive floods from which the affected landholders have sought 
to guard themselves by a system of embankments; that there has been 
gross denudation of the soil in the hills, leading to the starvation of 
all living things; and that there has been a corresponding excessive 
deposition of heavy sediment at the foot of the hills that has some- 
times put out of cultivation many square miles of land and lessened 
the navigability of the rivers. For instance, one reads in Mr. Robert- 
son's Settlement Report of Bankura District in Bengal: 

’ ♦Dorrie, R. Maclagan: ‘'The Problem of Soil Erosion in the British 
Empire, with Special Reference to India.” Journal of the Royal Society of 
Ar^, ixxxvl, pp. 902—24. See also Warten W;DM., r.r.S;: “Etfect of 
Forests on Erosion, Floods, Climate and Rainfall, ? Indian Forester, July , 1936, 
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‘The last great flood was in the year 1320 B. S., when the 
whole area between the Dainodar and the Bodai was sub- 
merged and some area even to the south. Fhe villages 
in this area remained submerged for a full four days and 
the current was so strong that men and tattle were carried 
away. In one village. Ajaipur, it is said that only one 
man was saved alive. The whole of the submerged area 
was covered with sand and has remained unciilturable to 
this day. 

During the Hood the waters forced a channel which ran 
through the village of Narayanpur and joined up the two 
tributaries of the Damodar — the Sali and the Bodai. The 
result is that the low-lying area of the adjoining villages 
of jalijala, Maherpur arid Nahala becomes a vast stretch 
of water during the rains, on whidi no crops can grow. 
The area is locally known as ‘Hajamat.’ Formerly it 
pnxluced excellent paddy but is now lying waste. 

The river was formerly navigable throughout the year to a 
distance of about 90 miles from its mouth: as a result of 
the gradual silting up of the river-bed, it is now navigable 
for about 25 miles only.'" 

Now in Bengal, the consequent necessity to embank the land 
has l>een considered almost universafly to have l>een a potent factor 
in the present great amount of local malaria that would otherwise not 
have been able to rear its Hydra head as it has done; this view per- 
haps fallaciously implying that, in the event of there having been no 
embaiikments. there would have l>een liveliho(Kl for any inhabitants 
in these tracts. 

Under the circumstances, any measure Ijeing undertaken in the 
hill tracts with a view to delaying the unduly rapid run-off of the 
rainfall and reducing the so-called torrential rivers to the standard 
of mieadow-rins, should deserve the particular attention of those who 
think the subject of great importance from the point of view of the 
pjievention of malaria. Such a measure has been put in train in 
the hills of the Province of Bihar. 

The Conservator of Forests to the Bihar Government, Mr. Owefcn, 
of the Indian Forest Service, actuated primarily by the econonuc 
point of view, has recently initiated an experiment bn regeneratiaq 
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and improvement of the dry hill-type Sal (Shorea robusta) forests of 
Chota Nagpur. He has s6en the terrible state to which they have 
been reduced by the treatment to which they have been subjected in 
the past, and continue to be subjected by the improvidence of the 
zemindars and rayats; he has seen the effects of the lack of any con 
servancy methods, and of forest fires often deliberately started out of 
malice or in the false belief that burning improves the grazing; and 
he has considered that the evils which have developed could be 
combated by irrigation. 

A system for this purpose has consequently been installed at 
selected places by damming nullahs, at points as high as possible 
in their courses, to ensure a sufficient supply of water being headed 
up to lead into contour trenches li feet wide, which, perhaps after 
a journey of many miles encircling a hill or a range of hills, come 
back to the points whence they started. The dam in the nullah bed 
allows for an escape of any water that is more than nine inches deep 
in the trench.* The dajn at the escape is protected from undue scout 
by an apron of tarred canvas or some other cheap device, and there 
has actually been no difficulty in execution or maintenance. The 
cost has -been about Rs. too per mile. 

An area of about too square miles of country has been thus 
treated and is under qbservation, and from a forester's point of view 
Mr. Owden is satisfied with the thickening and improvement in the 
growth of the crop and the regeneration that has ensued. If the 
forest of verdant green seen by the writer, as compared with the 
burnt-up bare straggling unirrigjued areaji, be any criterion, then the 
results from the eamomic point of view must be very good; for 
instance, many more maundsf of sabai grass, which is a valuable 
undercrop, have l>een garnered since the irrigation was started. 
Mr. Owden also notes a decrease in the diurnal variation of tempera- 
ture and that the meteorological improvement has not been confined 
to. the area directly influenced by irrigation. 

It is, of course, mainly from the point of view of the hold-up of 
the rainfall so as to render the flow in the rivers more equable that 

^ It is now suggested, however, that the width of the trenches should 
be feet, and the depth increased by six inches, 

t One maund^BO Ids. 
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the malaria man is interested, and this experiment, conducted over 
an area of loo square miles will show what can be done. The rain- 
fall will j>erforce l)e conserved on the land by the irrio^ation channels 
that will slowly feed and raise the subsoil water “table," and not only 
this but the improved growth in rtK>t and leaf of the forest and its 
thick carpet of herbage and rotting leaves will delay the run-off from 
the land into the nullahs, as has been recounted a thousand times by 
those interested in physiography. These delaying factors will then 
lead to a more equable flow in the streams from their source to the 
sea with a consequential improvement in the condition of their bed 
and banks; to a diminution in the excessive deposition of silt in the 
plains; and to a preservaiitm of fish-life that would delight the heart 
of any iTKxlern I/aak Walton. 

This altered regimen in the rivers (as well as the fact that the 
heavier growth of plant life everywhere in the irrigated area should 
naturally inhibit the livelihood of the dangerous anophcline mosqui- 
toes and should lead to a decrease of malaria locally) will make its 
beneficial influence felt far afield where at present, as in Orissa and 
Bengal, the torrents work havoc. 

Locally, the heavier growth of |>lant cover will naturally inhibit 
the livelihood of the dangerous anopheline mosquitoes and lead 
to a commensurate decrease of malaria. We know now that, 
generally speaking, the dangerous anophelines have no use for shade. 

At present the local malaria rate is very high. The villagers in 
these uplands are intensely malarious, one village — Roro — yielding 
a spleen-index of too per cent., the degree of splenomegaly appearing 
to he roughly related to the distance of a village from a stream. The 
pea.sants, perforce, have to live near a perennial stream, because 
wells are expensive and dry up during the hot months, Ijecause, as 
pointed out above, all rain-water has run ofi the land instead of 
soaking underground to provide for s^fepage in the hot months. 
Sometimes water is conserved by means of the so-called htmdhs, con- 
structed by throwing up an earthen dam across the line of drainage 
of a .shallow valley in a traci whei^ all jungle has been destroyed and 
where there would, in the hot months, be no running water. Here 
the subsoil water is naturally nearer the surface, a factor that pre- 
vents the handh drying up too rapidly. 
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One infant Ho* that the writer saw (on April 2nd^ 19^ IfuA 
a “three-finger” spleen.f It had been born in December 1937, and 
was said to have developed fevei' three weeks afterwards. This ease 
would seem to prove that mosquito infections occur in these hills at 
ab(:>ut 2,500 feet during the cold weather, unlike the Himalayan foot- 
hills where they do not occur. I'he temp>erature and humidity 
records are available: 


A'l Roro 


1937-38- 

Maximum. 

Minimum. 

Humidity. 

November 

... 87.* 

58-5 

81.4 • 

December 

... 86.1 

47-9 

82.9 

January’ 

... 82.9 

55-8 

88.8 

February 

... 82.5 

5«-8 

82.8 


The Orissa Flood Committee in 1928 made numerous suggestions for 
the amelioration of the condition of the flooded tracts of the Maha- 
nadi and Brahmani deltas, but; unfortunately, did not stress suffi- 
ciently the potentialities of fkxxi control by water conservancy in the 
highlands. What Bengal and Orissa want, from an economic point of 
view — and this coincides luckily with the malaria point of view — is 
a more equable flow of water in the rivers and the new procedure 
reported above seems to be the best way to attain it. In fact, Bengal 
and Orissa should watch closely the results of these measures, be- 
cause not only does Bihar locally stand to benefit but also other dis- 
tant Provinces . — Journal of the Royal Society of Arts, Xo, 4505* 
Vol. LXXXVII, 24th March 1939. 

SPEECHES AT THE MADRAS FOREST COLLEGE, 

2ND JULY 1938 

The prize distribution over, Mr. C. C. Wilson, the Chief 
Conservator of Forests, made the following speech: 

“Mr. RAJACrOPALACHARIAR, LaDIES AND GENTLEMEN, 

We have listened with interest to what the Principal has 
told us of the activities of the students at this College during 
the past year. 

Let me refer first to the students and to the career , which 
they have chosen. 

* The Hos are the local aborigines, 
t It was nevertheless a splendid morsel^^f humanity. 
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It is one of the finest careers there is, as it has as two of 
its main objects the improvement of the face of the country, 
and the preservation of the fertility of the soil. This is of such 
great iinjjortance in India owing to tlic fact that vast areas are 
arid and dry, and very rainless, so tliat every small tree and 
every shrub tJjal will grow on the rocky hill sides is essential 
for the conservation of such water as does fall to the ground. 
All your lives you students will, therefore, be doing work that 
is for the direct and very great good of your country, and at 
the same time you will be enabled to spend your time out in 
the open, in the clean air of the forest, and close to Nature. 
Yet there is one great drawback to this profession; in spite of 
the obvious and great value of your work it is, and it will, I 
am afraid, continue to be, unpopular. This is the case in 
almost every country in the world; and: it* is not difficult, if you 
think about it, to understand why it is so: forests have to be 
preserved in the interests of posterity, that is to say, of the 
people who will live after we are dead, and this clashes con- 
tinually, all the time, with the wishes and the interests of the 
present generation who would prefer to use them as they wish 
and without limit; were this permitted it would lead to their 
gradual destruction, with the result that floods would occur 
in the monsoons, covering the iields with sand and gravel, and 
allowing the water to run off and be wasted, instead of per- 
colating gradually into the tanks and channels made to 
receive it; the fertility of the country side w'ould be spoilt, the 
grazing grounds would disappear and no fuel or small limber 
for house building and for making ploughs and other agricul- 
tural implements would be available; and eventually the local 
population would migrate to other parts where these disasters 
had not overtaken the country-side, and the villages would be 
deserted. 

Again the forest officer's duty is to plant the timber sup- 
plies of the future, and this costs money in the present. The 
benefits to be derived from such planting are so far ahead, in 
the future, that people feel, very naturally, that it would be 
better to defer the expenditure for a few years as such delay 
will make little difference, they feel, in the end; 
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There are only two countries, that I know of, where forest 
control has been in existence so long that every thinking man 
recognises the benefits it confers and whole-heartedly supports 
the Forest Department. These two countries are France and 
Germany, whose forests Irave been protected and worked on 
correct lines for several hundred years. In North and South 
America, in Australia, in Ireland, forest control is resented and 
resisted. 

The forests of India have been under control now for only 
some 70 to 80 years — very little in the life of a forest — but even 
so intelligent men in India have been realising for some years 
now that the hxrests are vital to their good, and I am glad to 
be able to say tliat the present Government of Madras very 
fully recognise this fact. 

Without fear of contradiction, I can say that there is 
scarcely anybody w'ho could pursue his ordinary avocation in 
life were it not for the presencre of forests. The agriculturist 
depends veiy largely upon the produce he gets from the 
forest; grazing, small timber for house building, agricultural 
implements, fuel, etc., etc. The industrialist cannot exist with- 
out fuel to cook his food and without wood for a variety of 
purposes in an infinite variety of forms; wood, or some forest 
product, is used hi every business that is pursued in the world 
to-day, and it always will be. Even, for instance the Stock and 
Share broker sits at a wotxlen table on a chair made of wood, 
and writes on paper made from wcxxl pulp. 

And now as regards the actual benefits that Madras has 
received from its forests, since their control was entrusted to a 
Forest Department, I would like to point out — what very few 
pepple realise — and that is that the Forest Department took 
over the forests of this country some 70 to 80 years ago, when 
they were in a deplorable condition: It is on recortk that there 
was no timber left in most of our big timber forests, and that 
none could grow to sufficient size to be worth exploiting for 
a great length of time; our fuel forests had been worked to 
exhaustion by the local population; all our accessible bamboo 
forests had similarly been over-exploited and had deteriorated 
greatly. It was the business of the new Forest Department, 
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when it wa^ formed in the latter pari of last century, to re- 
habilitate this ruined property, and it was naturally antici- 
pated that to attain this end a great sum of money would 
have to be expended. And what has actually happened? The 
Forest Department of Madras has converted these ruined 
forests into a magnificent and exceedingly valuable property; 
the fuel forests have been preserved and improved so that the 
supplies of fuel now available are sufficient for the needs of 
the country. 

And as for timber, the plantations already formed cover 
over 38 ,(k)o acres, and another 1,200 acres and more are being 
planted every year. The areas already planted have a value 
on maturity of over crores Of rupees net and some of them 
are already mature and arc being cut every year, and replant- 
ed, and they are yielding over two lakhs- of rupees net profit, 
per annum, and will continue to do so in perpetuity. 

And what has this cost Government? 

Nothing. 

On the contrary, ri// the improvements have been paid for 
out of rexfenue and the Forest Department has gwexi to the 
(iox>ernment in addition a net surplus of over four crores of 
rupees — three million pounds — in the time. 

Another fact that is appreciated by very, very few people 
is the enormous effect that the Forest Department has on 
unemployment. The figures arc most striking. We employ, 
in a year, nearly two crores of men, women and children on 
productive works, and we distribute to them in wages nearly 
50 lakhs of rupees. 

Well, you students no doubt realise already that the pro- 
fession you have chosen is a grand one, but you must remem- 
ber that though forestry confers infinite benefits on the human 
race, there are very few’ of the human race that appreciate the 
fact, or likg the process while it is in progress. You must, 
therefore, be prepared for opposition, and even for active 
hostility^ apd you must learn to meet it with sympathy and 
understanding; you must use as little harshness in the enforce- 
ment of tbe protection of your forests as you possibly can, but 
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nevertheless you must preserve your .forests or you will fail in 
your high duty to your country. 

And that, now, is all. 


1 must congratulate the Principal and the Staff on the pro- 
gress of their work during the past year. From the results 
obtained the instruction has clearly been most efficient, since 
only two have been awarded the Lower Standard, and one 
student has earned the coveted “Honours'' Certificate of the 


Madras Forest College. 

- I must close by thanking the Hon'ble the Prime Minister 
.most heartily and most sincerely for presiding at this meeting 
to-day. He is a man who has more to do than most of you 
can possibly realise, he has little rest or leisure, and he has, as 
the Principal has pointed out, come all the way from Madras 
to be present at this Forest function to-day, and he has done 
this, certainly partly, in order to show to the country that he 
is in full sympathy with, and realises the vital importance of, 
the work that the Forest Department is doing." 

In conclusion, the President, the Hon'ble Mr. C. Rajagopala- 
chariar. Prime Minister of Madras, addr^sed the company as fol- 
lows : 


"Mr. Principac., Chief Conservator of Forests, Ladies and 
Gentlemen, anIi succiessful students of this College, — 

. I wisli — when 1 look at your faces eagerly looking forward 
to something interesting — that 1 had something to say, but it 
is very strange that I feel rather sad just now, and have not 
much to .say. I feel like a conscientious hangman. I have 
come to an in.stitution — 1 do not know whether the humorous 


intrigue of the Principal and the Chief Conservator of Forests 
has been responsible for it— I have been invited and I have 
come to an institution over which I have been responsible for 
a sentence of capital punishment.' This institution, as has 
already been announced without much bitterness in the 
language of the Principal, is ready for abolition after a year. 
Mercy would have perhaps been exhibited if it had been 
alK)lished all at once, but this one year's time given to it gives 
added pain to all those who love the instkution, and may 1 
add myself to that list. I Have been asked to preside and say 
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something pleasant on this occasion. Now I think you will 
understand why I felt as I said rather not (it at all for the func: 
tion. However, 1 must say that I felt almost as if I forgot the 
doom of the College when 1 saw the bright young gentlemen 
receiving their certificates and their prizes in a style as if born 
to it. When 1 realise that they were only trained and care- 
fully trained to it 1 can compliment those who were respon 
sible for the training and the results announced show that the 
College has been doing very well indeed. And when 1 read 
the names and the fu IT descriptions ol the recipients of certi- 
licates given on the paper as 1 presented each one of them 1 
noted that this was a cosmopolitan all-India institution that 
has been bringing year after year students from various parts 
of the country. It seems, as if therefore there is something in 
this College in Coimbatore, that people from Indore, from the 
Punjab, from Ceylon and from other distant places could come 
and spend two or three years here of valuable time during the 
best period of their lives. There is something in the College 
which brought them together and it is a pity that w^e have 
to close it down. I say so quite sincerely. In fact, I might 
share w'ith you now' the truth that at the time when I signed 
the paper for closure of the College, I did feel a great com 
punction as I generally do not feel with regard to other kinds of 
retrenchment. I asked a question again of my colleague, ‘Is 
this to be’ before I put it downi. Well, let us hope for the 
best still. I do not say that the decision will be reconsidered 
because it is no good reconsidering decisions once come to. 
But forestry is a perpetual thing, a gre^at and precious thing. 
The forests of our country are our greatest assets. I was of 
that opinion even before I heard the brilliant speech of the 
Chief Conservator of Forests; A (College which is brought up 
for the purpose of maintaining that valuable possession of the 
whole country is a great institution which could be revived 
at any time if we have the facilities and the resources for it. 
There is nothing lok by a temporary decision of this kind as 
all decisions of the world must be deemed temporary. 

'The 'young gentlemen who took away the ^certificates and 
prizes are perhaps some of the best of the voung men. of our 
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country and 1 join with you both, Mr. Principal and the Chief 
Conservator, in wishing them the best career in the service of 
the country in this department. Very good advice was given 
by the Chief Conservator. You have reason, young gendeinen, 
to be proud of the profession that you have chosen and whether 
you immediately get jobs or not you belong to that profession 
and you must retain those ideas and learning that you have 
acquired here. 

The sports prizes particularly charmed me. I was rather 
sorry that non-Madrasis were taking them all away. But I was 
pleased when Olinuithu came to the rescue from Tinnevelly 
and took away some of the best prizes (cheers.) Not that I 
grudge other parts of India at all. But it is a little more 
pleasant if it is one’s neighbour. Let us hope that the young 
men of our own province will take away more of the prizes 
in such institutions where people from all parts of the country 
have a chance to compete. 

The song of the forests was sung b) Mr. Wilson and very 
truly. A man cannot rise to heights of poetry unless there is 
truth at the bottom of it. These forests he claims were entirely 
lost or all but lost till 70 years ago and then the Department 
came and reclaimed them. I have not read the history of the 
forests. If it is true that they were all but lost at that time and 
that they had been brought back to existence with care by the 
Department, indeed you can be proud of the administration of 
the Department. I have always realised that forests arc per- 
haps our best and most valuable possession, more valuable 
than what is hidden below even in. the shape of gold. It is 
not necessary to prove the case. The indigenous culture of 
our country holds the vegetable world in very great esteem 
and value. It is considered as great a sin to cut down a green 
tree as to chop a man down. It is considered murder according 
to the religion of our land to cut down a live tree. And old- 
fashioned men even in these days hesitate to cut down a green 
tree. I wish that culture had not been interfered with by other 
ideas and that people retained towards forests the same sacred 
feeling as they would retain towards a body of living men. 
They would not then carry an axe there and ait it off for a 
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temporary small purpose. But lor various causes this idea of 
the sanctity of vegetable life has been upset and exigencies of 
life in and around forests have driven these poor people who 
live there to go up and steal the permanent asset of our coun- 
try away in this manner that has been described, and valuable 
property has been lost. It is good that the people have come 
to be told; “better late than never'’ and that these things must 
be conserved. And the extraordinarily convincing propagan- 
dist story that has been told by Mr. Wilson is very interesting, 
especially the finance part of it. Jt is a fact that great work 
has been done by the conservation of the Forest Department 
and that it should be better recognised. It will be recognised, 
I assure you, sir. You are right in saying and I am one with 
you in appreciating the philosophy of forestry and the actual 
need for the Forest Department in the ct)untry. I do not share 
the peasant’s feeling who, in order to make a couple of annas 
which he needs very badly — of course, he is also a living tree — 
becomes a temporal) parasite of the jungle for the moment 
and he goes and steals away the wood to make those two annas. 
However, let me assure you that he knows it is wrong not 
because of the Department but because he knows it is wrong 
to cut down a living tree. It is a very good thing that you 
have reiterated it, however. 1 think in course of time these 
things will become more appreciated. You seem inclined to 
resign yourself to a philosophy of despair. 'Fhis Department 
will not be unpopular. In course of time it will become popu- 
lar; because truth must triumph. If we really preserve our 
sanity, if we really understand our own good, ^^c are bound 
to understand the value of these things. But I hope in your 
admiration for the tree you will not lose your consideration 
for the man. You have to keep both the plants. 

Reading the ancient literature of the land where forests 
have been described, who can take an axe and cut down a tree? 
If you read the Ramayana of Valmiki, even Rama is not so 
grand as the forest itself. Certain things have happened which 
seem to have confused the people. I think some bad examples 
have been placed before the country. Large tracts of forest 
have been spoiled by the government deliberately and people 
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say, “Well, look at the tea and coffee plantations that have 
risen here and there” and they have lost the sense of respect 
for the tree to some extent on account of these things, and 
then ideas got all wrong, and now a belated conservation 
makes people hesitate to accept doctrines which are perfectly 
true but which are advanced belatedly. These are difficulties. 
We must renovate the ideas of the people with regard to 
these things. People accept things even without proper exani> 
ination. Even in these days people believe in all sorts of new 
things. Not only all forests are necessary for agriculture but 
even thunder and lightning are necessary. People do not hesi- 
tate to receive new truths. Therefore, let us not be sad over 
the unpopularity of forestry. In course of time, it will be quite 
popular. 

We must do some new things. I hope I am not trespassing 
on the domains of my colleague, Mr. V. I. Muniswami Pillai, 
if I dream on this occasion that perhaps you will discover one 
day how to plant new trees and then it may be quite easy to 
allow even the peasant to cut a few pieces of wf)od which he 
desires, here and there, without great danger to the forests as 
a whole. There are many, many hills with nothing on them. 
I wish we coukl discover some “hair- restorer” for these. I wish 
he would devise some kind of cannon by which he could shoot 
specially strengthened .see<ls and spread them over the top of 
the hills at particularly chosen seasons .so that they might 
thrive and live for ever and make the places hills once again 
where there are merely bald rocks now. That is a dream which 
often passes through my head when I look at these beautiful 
hills of ours in the south which have been once fertile, but 
only bones in the shapes of rocks remain now. It is possible 
for the Forest Department to bring up beautiful forests on 
some of these rocks. 

These alx)litions and retrenchments go against my heart, but 
1 do it simply out of the coercion of facts. If you give me at 
least the benefit of that sincere feeling, I shall be content.”— 
The Madras Forest College Magazine, Vol. XXIII, June- 
December 1958, 
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The folloving infornution ia taken from the aocannts relating to the Seatirne Trade and 
Mavifatim of BntM India (or April 1939: ■ 

mPORTS 



MONTH OF APRIL 

ARTICLES 

Quantity (Cubic Tons) 

Value (Rupees) 



B 

1930 

1937 

1938 

1939 

^ooD AND Timber 
Teakwood— 

Siam 

285 

258 


32,269 

31,046 


French Indo-China 

533 

499 

505 

57,823 

55,893 

64,240 

Burma 

14,350 

12,243 

11341 

17,73,792 

17,41,977 

14,70,281 

Java 

194 

107 

519 

26,006 

7,521 

65,312 

Other countries 

352 

” 


35,623 



Total 




19,26,5 12 

18,36,437 

16,79,833 

Other than Teak- 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

1,528 

1,101 

’’ 36 

2,318 

744 

’ 62 

7 

1,668 

1,350 

*’ 27 

6 

97,365 

71,442 

2,02,000 

539 

1,651 

1,82,307 

46,734 

3,06,999 

924 

684 

1,17.109 

1,01,787 

1,82,042 

406 

959 

Total . . 

2,680 

3,131 

3,050 

3,72,997 

6,36,648 

4,02,302 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood (tons) 

Other manufactures 
of wood (value) .. 

"m 

No 

69 

570 

data 

62 

421 

No 

1,69,972 

1,77,716 

. 1 

data 

10,431 

1,25,676 

1,55,884 

6,122 

91,686 

1,34,427 

Total . . . 

756 

629 

473 

3,47,p 

2,91.991 

2,32,135 

Total value of W ood 

and Timber 

— 

. . 

. . 

26,46,197 

26,65,076 

22,14,270 

Other Products of Wood 
and Timber- 
Wood pulp (ewt.) .* 

17,426 

25,841 

16,781 

1,31,801 

2,60,746 

1,73,047 
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MONTH OF APRIL 


ARTICLES 

Quantity (Cubic Tons) | 

Value (Rupees) 


1937 

1938 

1939 

1937 

1938 

1939 

Wood and Ttmbee 
T eakwood— 

To United Kingdom 

22 


10 

2,gl2 


1,260 

„ Germany 


1 



150 

, , 

„ Iraq 

44 

56 

6 

8,632 

18,227 

2,226 

„ Ceylon 

, , 



59 

, , 

„ Union of South 
Afriqa 







tt Portugese East 
Africa 







„ United States of 
America 







„ Other countries 

60 

124 

280 

9,705 

27,697 

3*7,290 

Total 

116 

180 

298 

21,149 

46,033 

40,766 

Teak keys (tons) . . 







Hardwoods other than 
teak 

3 



840 



Unspecified (value) 




1,67,158 


16,362 

Firewood 

» 115 



1,027 



Total value 

118 



1,69,026 

25,770 

16,362 

Sandalwood— 







To United Kingdom 

1 



800 


. , 

M Japan 

1 

2 

30 

600 

1,823 

31,030 

M United States of 
America 

60 

75 

5 

68,040 

80,000 

6,000 

Other countries 

36 

13 

32 

37,707 

14,987 

34,697 

Total .. 

98 

90 

67 

97,147 

96,810 

70,627 

Manufactures of Wood 
and Timber other . 
than Furniture and 
Cabinetware.( value) 




11,385 

17,100 

33,060 

Total value of Wood 







and Timber 

•• 

•• 


2,98,706 

1,86,718 

1,61,716 

Other Products of 
Wood and Timber 


No 

data 

No 

1 data 
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FORESTRY BEYOND THE INDUS—IV 

By H. L. Wright, i.f.s. 

IV.— THE GILGIT FORESTS 

“Forty-on'C years of consideration; four luonilis and ten days oft 
field work; the mysterious interlude of a Mr. Steane and finally a 
working plan by a ranger, sent to this Agency without maps and for 
information, three years after it was completed.*' In these words 
the late Political Agent, when asking the (Government of India to 
send a forest officer to inspect and advise on the forests of the Agency, 
summed up what he called the mehancholy and almost incredible 
story of forest conservancy in Gilgit. 

Gilgit is territorially part of Kashmir and until recently was 
administered as such by Ka.shmir officials. In those days the forests 
were no man’s child. The jurisdiction of the Slate Forest Depart- 
ment did not extend to Gilgit, and the forests were nominally in 
charge of the head of the revenue district, who in Kashmir is known 
as the Wazir. The Political Agent had only advi.sory powers where 
internal administration was concerned, and probably the last word 
regarding forest management came from the Kashmir garrison, who 
as the biggest user of the forests, from which they obtained their 
firewood, naturally expected to have some say in the matter when 
it was decided which areas were to be felled. 

This explained ‘‘the mysterious interlude. of a Mr. Steane,” now 
Conservator of Forests, Tasmania, who was for many years an officer 
of the Kashmir Forest Service, Being in Gilgit during the war as 
an I. A. R. O. officer attached to the Kashmir Artillery, he worked 
out a scheme to regularise the supply of firewood to the garrison. 
This appears to have been followed for a time, but as the annual 
coupe became further away it was conveniently forgotten. 

A 
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In 1921, however, the Kashmir Government, at the request of 
the Residency, sent a trained forest ranger to Gilgit to inspect the 
forests and to prepare a simple scheme for their management. The 
man selected, Raja Mahbub Wali Khan, was particularly well suit- 
ed, being the one and only trained foiest oflicer that Gilgit had pro- 
duced. Knowing the country intimately and its people, he could 
understand what was required and could appreciate the difficulties 
that would confront any attempt to tighten up forest control. 

He produced a useful report, which was. accompanied by a 
rough stock map and a detailed description of the forests. His main 
proposals were the employment of a small establishment for pro- 
tection and of a trained forest ranger to assist the Wazir and large- 
ly to relieve him of forest work; the revision of the existing forest 
rules; the stopping of unrestricted felling; nianagement under the 
selection system, with definite areas allotted each year for working; 
the restriction of dangerous usages; the improvement of overfelled 
areas by «irtificial work, and the extension of willow planting to 
augment the fuel supply. 

llie report was submitted to His Highness the Maharaja, tvho 
ordered that it should be treated as a working plan and enforced 
as such, and as a preliminary to sending a forest ranger to Gilgit, 
revised forest rules ^were issued in 1932, delegating some of the 
powers of the Wazir to the ranger. But for various reasons no 
ranger could be spared from the Kashmir servue, and as this w'as 
the first essential, none of the other proposals could !)e carried out 
and the report became no more than a document of historic interest. 

This was the position when about three years ago the country 
beyond the Indus was handed over to the Government of India to 
administer. Kashmir sovereignty remains and Kashmir laws are 
still in force, but all Kashmir troops and officials were withdrawn 
and the country is administered by British Indian officials and gar 
risoned by a local corps of ,Sct)uts, with officers lent from the Indian 
Army. 

As constituted at present the Gilgit Agency consists of: 

(/) The Gilgit Sub-division, which is the trans-Indus part of 
the former Kashmir district or wrazarat. This is direct- 
ly administered by the Political Agent, with an assist- 
ant political agent in executive charge; 
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The up^per reaches of Oie Naltar river with birch, willow, poplar and mountain ash. 
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(«) the States of Hunza and Naggar; 

(tii) the political ilaqas of Puniyal, Yasin, etc., each under a 
locally appointed Governor, the Governor of Puniyal 
being the hereditary jagirdar; 

(w) Chilas, a collection of village republics lying on both 
banks of the Indus below Gilgit, under the control of 
the Political Agent, who is assisted as assistant political 
agent by one of the officers of the Gilgit Scouts, who 
also commands the detachment at Chilas. 

The Political Agent also exercised rather a nebulous political 
control over Darel and Tangir, two independent tracts lying north 
of the Indus between Gilgit and Chitral. 

Only the forests in the Gilgit Sub-division come under the 
direct control of the Political Agent, and Major Kirkbride, who was 
Agent at the time of the transfer was quick to realise how important 
it was to bring these under some form of management. He asked, 
therefore, for a forest officer to be sent to Gilgii for two working 
seasons to make a thorough inspection of the forests in the Agency 
and to prepare a working plan for them. This proposal was not 
accepted; instead I was sent to Gilgit for two months to see as much 
as I could in the time and to advise on future management. 

Leaving Abbottabad in the middle of Augusi 1937 I marched 
to the head of the Kagan Valley, crossing from the North-West 
Frontier Province into the Gilgit Agency by the Babusar Pass 
(13,400 feet), and from here went through Chilas to Gilgit by the 
Indus Valley route. Never in the whole of my service have I struck 
quite such bad country as during this part of the march, as even at 
the end of August there are few places more typical of one’s early 
ideas of Hell than this part of the Indus Valley. But it had its com- 
pensations. One was the unforgettable view of Nanga Parbat, rising 
straight up from the Indus, a sheer vertical rise of nearly live miles; 
another was the enormous dish of grapes brought in by the chauki- 
dar at Talliche after a very long and thirsty march. 

Gilgit itself was delightful, a long, narrow oasis, where with 
ample irrigation everything .seems to grow. I was able to spend just 
under four weeks in the sub-division, and during this time saw the 
two most important forest nullahs, the Naltar and Kargah, and .so 
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obtained a very fair idea of the forest resources of the Agency, The 
journey back was made by the better known route through Astor, 
crossing the Burzil Pass (13,700 feet) to Srinagar, and on this part 
of the journey it was not the heat we suffered from but the cold, 
as by the middle of October winter had already set' in on the passes. 
The total distance covered during these two months was just over 
800 miles, which included a complete circuit of Nanga Parbat, which 
earlier in the year had taken such heavy toll from the German 
climbing expedition. 

The main feature of the Gilgit forests, of which the chief eco- 
nomic species are the spruce and the blue pine, is the high elevation 
at which they grow, there being little except scattered juniper and 
chilgoza below 9,000 feet. At this elevation spruce grows practically 
pure, and above this are patches of blue pine which seems gradually 
to be spreading downwards. At this elevation the trees are slow 
growing and much damage is done by avalanches. Snow-breaks 
are frequent and tlie imUalis are full of dead wood. Fires are 
another source of damage and are the cause of the many dead trees 
standing in the forests. Usually of small extent, these fires appear 
to have been started either inientionaliy or accidentally by the 
Gujars who use these forests. The cutting of small poles for roof 
limbers and bed frames is another dangerous practice, especially as 
nowhere is regeneration at all profuse. Above the conifers are 
stretches of birch and other broad-leaved sf>ecies such as willow, 
poplar and mountain ash, and nowhere have I seen a more delight 
fill mixture of species than where the conifer and broad-leaved 
zones just overlap. 

Over the whole sub-division the percentage of tree-clad land is 
very small: nowhere are the forests extensive and many of them are 
mere pockets of trees growing high up cni the mountains and 
almost inaccessible. The Gilgit forests never have had and never 
can have any commercial importance, and in a country with an 
annual rainfall of from five to six inches any extensive schemes of. 
afforestation are out of the question. But it is the smallness of the 
forest resources that makes conservation so important, and there is 
no reason why, with careful protection and management, these 
forests should not continue indefinitely to serve their main purpose, 
that of meeting local recjuirements of both timber and firewood, 
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Mixed conifer [deodar, spruce & blue pine) near Babusar, the summer headquarters of the Assistant 
Political Agent, Chilas. [Although in the digit Agency, this ts not actually trans-Indus). 
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Looking up the N altar valley showing how poor the stocking is in most places in digit. 
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In inosl oi the lore.sis all that is necessaiy is to cnlorce the exist- 
ing law to stop illicit Jellings, particularly of small trees, and burn- 
ing, but provided tliere is no large influx oi graziers ironi outside 
places like J’angir and Darel, there appears no need to restrict 
grazing, except in jtlaces definitely taken up ior cultural operations. 
The main drain on the forests is the Gilgit iuel supply. This is 
estimated at ito,ooo maunds per annum; not a large (juaiitity, but 
it needs organising unless the more accessible forests arc to be 
gradually destroyed. There is, however, so much dead wood lying 
in the nullahs, and so many dead trees standing in the ioresls, that 
all tfiat seems necessary ior a number of yeats to (omc is to allot a 
definite area for dead wo(k1 working each year, to insist on the con- 
tractor working nowhere else and to see that he cuts no green trees. 

Everything thus comes back to the first recommendation of the 
19^49 report, the urgent need for a small forest establishitient, piu- 
ticularly of a trained forest ranger, who, w^orking under the assistant 
political agent, could be made responsible for the whole of the 
forest work in the Agency. With such an establishment it would be 
possible not only to protect the existing forests, but also to under- 
take cultural works on a small scale ()n some of the more suitable 
places in the overworked areas, and at the same time miuh could 
be done at the lower elevations, below the forests, iti places like 
Gilgit itself. Here, wherever there is irrigation, willows and other 
trees grow extremely well, and a great tleal could be done to im- 
prove both the amenities an<I the tree wealth of the Agency, by 
havhig a well-considered scheme of arboriculture carefully carried 
out and supervised by a trained forest officer. 


THE MOST PAYING ROTATION IN INDIAN FORESTRY 

By W. E. Hiley 

Mr. Laurie has very kindly sent me an advance copy of his 
article in the Indian Forester and, as he has expressed strong dis- 
agreement with some of the views which I published nine years 
ago in Economics of Forestry, he has invited me to reply. I have 
read the article witli very great interest and although I naturally 
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dissent from much that it contains, I sincerely welcome its publica- 
tion. It challenges us to examine our deeper intentions and the 
motives behind them and it is right that we should spare time for 
this from the bustle of day-to-day management. 

Since writing the book referred to, 1 have spent most of my 
time in the practical management of woods. This has necessarily 
modified and, I hope, broadened my outlook, and has made me 
much more conscious of the reasons why practical foresters are often 
unable — and indeed unwilling — to follow exactly the rules and pre- 
cepts which are derived from theory and calculation. In the long- 
fought battle between silviculturists and economists about the 
length of rotation, many of the silviculturists have been guilty of 
errors in economics and many of the economists have shewn ignor- 
ance of silvicultural needs and administrative difficulties and — what 
is more important — ^have over-estimated the importance of finance 
as a factor in determining policy. 

Let us first get our financial ideas straightened out. Compound 
interest is not an invention of forest theorists but a fundamental 
concept of economics; a bill which has to be paid ten years hence 
is not the same as a bill for the same amount which has to be paid 
now, and the difference in the obligation can only be expressed on 
a discount basis. The delay of ten years in paying the bill gives us 
the free use of the capital in the interval and, if wisely used, this 
capital will be earning wealth. 

Let us take a forest example. An owner has a plantation (io 
years old which he can cut now, or he can leave it to grow to i:fo 
years old when it will fetch three times as much. If he sells the 
timber now he may invest the proceeds in buying and planting up 
four times the area and sixty years hence he may obtain four times 
as much money. Or, he may invest, the money in building a road, 
railway or sawmill which will increase the value of the remaining 
timber and thus earn a greater income. Capital is always needed 
for development; if this were not so, people would not pay interest 
on it. And this is why it is always bad finance to keep capital 
locked up in growing stock if it is not earning a fair return. 
Mr. Laurie confuses the issue by regarding an investment only as 
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the money which has been spent in l>iiyi ng or growing timber lor 
this is a very restricted point of view; the investment may equally 
be regarded as the caj)iial retained or created in the forest, the value 
of the land and standing timber and the prospective value of im- 
mature trees. All this capital is locked up in the forest and the 
question at issue is: When and at what rate sliould it be realised? 

1 JK)W come into delinite conflict with Mr. Laurie for I stead- 
fastly maintain that the linaucial rotation is, with certain minor 
cptalifications, that which yields the highest rate of compound in- 
terest on the investment or — what comes to the same thing — the 
highest rate of simple interest on the Capital value of a normal forest. 
If, however, the maximum financial yield is higher than the rate of 
interest which can be obtained on other equally secure investments, 
whether in the forest or outside, then a linancialiy minded forester 
would prolong the rotation to such an extent that the rate of 
interest in the forest fell to the competitive rate. 

On pages 173 to of my EcojiotNic of Forrshy, 1 shewed that 
for each increase of 10 years in the rotation in a normal forest of 
given area and type, there is an increase in the capital value of stand- 
ing timber. I hcre is also, up to the rotation of highest income, an 
increase in the net income. But as the rotation is prolonged, each 
additional dose of capital yields a smaller and smaller dose of income 
until, when the rotation of highest income is reached, the last dose 
of additional capital yields no additional income at all. So, if we 
adopt the rotation of highest income, wx* are retaining capital in our 
business which yields no income, a system which “has no financial 
attractiveness." This seems to me so clear that 1 cannot see why any 
one should regard the rotation of highest income as that which is 
financially most attractive. 

Mr. Laurie refers to Chapman's support of the rotation of high- 
est income in his Forest Finance (192O). It is noteworthy that by 
193L when he published the second edition of this book, he had 
changed his point of view and no longer advocated a rotation of this 
nature. 

On this fundamental issue— rwhat is the financial rotation? — I 
hold firmly to my published opinion and cannot agree with Mr. 
Laurie. 1 must admit, however, that the calculated financial 



474 


ItoliiN FOR^SfteA 


lAtidtsl 


roiaiioiis are nearly always too short for practical use. There arc 
many reasons for this which 1 will put under two heads; 

(i) The calculations are generally erroneous, — The chief 
source of error is that calculations are based on money 
yield tables in which current prices for various sizes of 
trees are introduced. But if large areas were manag- 
ed on shorter rotations than at present there would be 
a glut of small size timber and the price of such timber 
would probably fall. The hnaiicial rotation based on 
these new prices would then prove to be longer than 
before. * 

Another error arises from the difficulty of ascertaining 
costs of operations and of management. Published 
costs are nearly always lower than the average, and any 
inaease in cost will lower the maximum rate of interest 
that can be earned and will lengthen the financial 
rotation. 

(ii) In general, rotations should be longer than the financial 
rotation, — It will usually be found that if the rotation 
is prolonged, even by decades, beyond the financial 
rotation, the reduction in the rate of interest is not so 
great as to be very material. So, if other advantages 
are gained, they may outweigh the disadvantages. 

Now, unless the object of the management is to produce 
a particular size such as pitprops, there are very distinct 
advantages in a moderately long rotation: 

(fl) rhey enable a reserve of timber to be built up which 
can be realised in time of need or when the market is 
favourable, 

{h) Up to a point they favour natural regeneration, though 
it is not worth while to wait too long for this. They 
do in general make management more elastic. 

(c) In so far as they are good for the soil, this would be a 
very strong argument in their favour. There is, how- 
ever, little conclusive evidence that they are good for 
the soil. 
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(d) In such countries as Britain it is a matter ol national 
importance to keep a large slock oI limber iji the 
country. 

(r) In practice the most influential reason lor long rotations 
is the satisfaction that big trees give to the forester, as 
well as the general public. I'he forester should be 
proud of his craft and, though his attitude may be at 
bottom sentimental, it is noiic-thc-less real, and men do 
better work if their healthy desires lind satisfaction. 

My attitude to Mr. Laurie’s paper may be summed up as follows. 
1 do not think he has the right idea about linancial rotations though 
1 admit that he is justified in preferring rotations that arc longer 
than are justified by purely financial considerations. I'he rotation 
of highest income is nearly always too long and there is no scientific 
reason for adopting it. 

1 have a hope that in unevenaged woods the linancial rotation 
may prove to be longer than in evenaged woods;, but until we have 
more reliable yield tables for unevenaged woods it is impossible to 
tell. 


FINANCIAL ROTATION VERSUS ROTATION OF HIGHEST 

INCOME 

Bv C. M, Hari.ow, i.I'.s. 

Summary. — Mr. Laurie’s argument is that the rotation of highest 
income will ultimately give a much bigger income than the financial rota- 
tion. In comparing them the time factor can be ignored. The answer 
is that in practical politics current income must loom large, and therefore 
the time factor cannot be ignored. Once the time factor is introduced, the 
two cases must be presented mathematically, and the rotation of highest 
income will lose to the financial rotation. 

Many of us have no doubt read Mr. Laurie’s note on rotations 
with great interest. In my case the interest has been coupled with 
a certain amount of surprise, presumably because I am not so abreast 
with current thought on the subject as Mr. Laurie is. Except for 
Schiich I do not think I have read the authorities mentioned and I 
h^Mly remember the correspondence referred to in the Indian 
Forester. I am unable to look them up at the moment for various 
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reasons. Most oi us learnt our forestry from Sclilich and his succes- 
sors, and though I remember him filling his blackboard with one 
after another of his colossal formulae, yet 1 distinctly remember that 
he impressed on me that this was theoretical forestry, and that it 
must be kept in its proper j>erspective when applying it practically 
in a working plan. Mr. Laurie obviou.sly wishes to consider the mat- 
ter from the practical point of view, so that we start off on common 
ground. Before dealing with the subject-matter of the note there 
are a few special matters to which 1 wish to refer. 

Rotation . — This is supposed to be the age to which we grow the 
woods in our forest. Except in forests managed on quite low rota- 
tions it must be seldom that main fellings are carried out at this 
average age. During my training in Germany 1 can hardly remem- 
ber felling any wood of which the average age was exactly that of 
the rotation prescribed in the working plan; no doubt it does occur 
sometimes but this will be in the nature of an accident. Working 
plans are revised about every ten years, and during periods of the 
order of a hundred years and more there is plenty of time for ideas 
to change, and plenty of time for the factors and facts to change on 
which the rotations are calculated. Vor forests grown to great ages, 
the rotation is really only a theoretical figure, calculated on facts at 
the time the working plan is prepared, and used in that working 
plan for calculating the yield during the next ten years or so. 

Price i tier erne 71 t.-r^This item lias probably given all working- 
plans officers a considerable amount of trouble, and Mr. Laurie 
clearly recognises this great difficulty. 1 can perhaps make my diffi- 
culties clearer by example than by anything else. The teak forests 
of Hoshangabad and neighbouring districts find their consuming 
market for the larger timber in Bombay Presidency (North Central) 
and in parts of Central India, the United Provinces and even the 
Puajab. The timber is mostly taken out by departmental agency 
to sale depots on the railway and is there auctioned. The small 
timber is sold in the round, rough dressed, by girth classes of about 
three inches from nine inches upwards. Thus the lowest class is nine 
to twelve inches girth, the next 12 to 15 inches and so on. Large 
timber is sold ‘‘rough squared" but the squaring is extremely well 
done. The classes’ are known by names such as charfmt, miyal and 
nat, but for practical purposes one may say that the squares are sold 
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by ibc size ol the side of the square thus six to nine inches, nine to 
15 } inches and upwards. As a general rule, a tree of two feet nine 
inches breast-height girth and over can be rough squared. When we 
come to consider prices we find that our smallest size of round tim- 
ber nine to twelve inches really gives the best price per cubic foot. 
In the neighbouring Nirnar Division some poles six to nine inches 
are exploited departmen tally and fetch even belter prices. When 
we get to higher sizes of round timber we lind the prices per cubic 
foot decrease, until we get to round timber two feel to two feet 
nine inches in girth which is our class most difficult to sell, so 
that the tendency now is to saw it up in the forest into stock-sawn 
timber sizes. It is true that we can occasionally gel very good prices 
lor first-class round timber of this size for use as transmission poles, 
but neither the demand nor the quality ol our limber is anything 
like that desirable. If w'e could rely on the prices mentioned above 
w^e should reach the ridiculous conclusion thm it would pay us best 
to grow our Hoshangabad teak on a rotation of about ten or fifteen 
years to produce dressed poles of 9 to 12 inches girth which yield 
the best financial results. The conclusion I wdsh to draw is that in 
considering price increment and its effect on rotations, we must con- 
sider the quantity of each class of material that w'e are now putting 
on the market, and compare it with what the market wants, and real- 
ise that increased quantities of any particular commodity will depress 
the market for that particular commodity. In icgaid to our round 
timber the truth is that the local market and the markets in adjoin- 
ing parts of Bombay need large quatiiities of 9 to lu inches and 
15 } to 15 inches round timber for use in ordinary local huts and small 
houses. Our present fellings do not produce large quantities of 
these sizes and prices are consequently up. I he hut of the ordinary 
Indian villager and poor townsman seldom needs timber of the larger 
round sizes, and as industry has little use for it either, its prices are 
poor. Our teak forests, especially the coppice forests on rotations of 
30 and 40 years produce quantities of larger sized round timber and 
the natural inference is that these rotations are too big or too small. 
'Turning to squared timber we find that the general type of Hoshang- 
abad forests produce large quantities of ^'charpaLs," or six to nine 
inches squares, much smaller quantities of "miyaW' 9 to 12 inches 
squares, and exceedingly few "'nats** or squares of over 12 inches. 
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rhe forests of Bori are better quality and produce a distinctly larger 
proportion of miyals and nals, but iieveriheless the bulk of its squai’ 
ed timber is in the form of the smaller sized squares. The markets 
at present show a decided liking for the big sizes and as the supply 
is small the prices are really high, and the price increment curve, 
for our squares is really steep. 1 arn the first to admit that there 
must certainly always be a decided price increment in timber derived 
from trees of 3 feet upwards in girtli, but when the proportion of 
trees of the larger girths put on the market becomes higher we must 
be prepared for the fact that the price increment curve will become 
somewhat flatter. How much flatter is of course the question which 
we are unable to answer, but it is the crux of the problem in fixing 
rotations. It is the real reason why our working plans officers have 
so frequently fought shy of the question of price increment. Even 
in forests which have reached the condition referred to by Mr. Laurie 
as “static,” we can accurately calculate price increment to-day, but 
we have not the slightest idea wiiat it will be i(X) years hence; this 
point is, however, not difficult, and in such “static” forests 1 agree 
wc must try to apply to-day the price iiicremenis ruling at the time. 

Ill spite of his somewhat ambiguous title, Mr. Laurie has clearly 
defined the issue he is discussing to be between the financial rotation 
and the rotation of highest net income. He desires to rule out of 
discussion the mystic symbol i.OPn and as far as possible 1 shall irv 
to concede this conditkjii, though 1 must admit in the end ilie con- 
dition cannot be complied with. To quote from Mr. Laurie; — 
“Should our forests in India be worked to produce the maximum net 
annual revenue regardless of the rale of interest this represents on 
the forest capital, or should they be worked so as to produce the 
highest rate of interest on the forest capital regardless of the reduc- 
tion in total revenue that this involves,"' The italics are mine, and 
it is to this phrase that I particularly w'ish to refer. Some figures 
are then quoted from Schwappach’s money yield table which will 
suit my purpose as well as any other. 

L Financial rotation. — ^Annual yield 2,950 marks per annum 
Rotation 40 years. 

Interest 4,45 per cent. 

II. Highest income. — ^Annual yield 6,240 marks per annum. 
Rotation 140 years. 

Interest 3.55 per cent. 
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We will suppose that the Chief Conservator of Forests has to con- 
sult the Minister on forest policy and he goes armed with these 
figures to say “Which do you want?” The answer will be “Number 
II please and with effect from the first of April if not earlier.” The 
Chief Conservator of Forests will then have to explain that it is not 
quite so simple as this. There are at least two possible cases, per- 
haps I should say three, and to explain I must say that I lake 
Mr. I.aurie’s term “static forest” to mean wdiat I learnt to call a 
normal forest, i.e., .something like a normal series of age gradations 
for an approved rotation. If the forest dealt with has been managed 
in the past on the rotation of liighest income and is now static, the 
(diief Conservator of Forests would say that all we have to do is to 
continue the present system. I should hesitate very much before I 
stressed the fact to the Minister that the effect of a change-over 
would be to give a much larger income for a Tiumber of years, prob- 
ably 14,000 marks per annum gradually decreasing year by year for 
about 40 years until we became static again at the financial rota- 
tion and the fixed income of tf,9f,o marks. T his is the only conces- 
sion that I can make to the rotation of highest income, namely, that 
the static forest for that rotation exists (or something near it) at the 
time the decision has to he made. This condition exists nowhere in 
the Central Provinces. 

Now let us take the other alternative, that we have the .static 
forest re<|uired for the financial rotati-m. The Chief Conservator of 
Forests will have to explain to the Minister that we cannot unfor- 
tunately bring the new policy of the rotation of highest income into 
full force from the 1st April. In fact from the first of April we shall 
have to reduce our income to about two-sevenths of the past income. 
i.e., to 84 marks during next year, but the following year this will 
increa.se a bit and it will go on increasing until in the year 100 from 
now we will give you the sum of t3,i?4o marks per annum in per* 
j>etuity. Mr. Laurie’s argument appears to me to be that this time 
factor of “100 years hence” does not matter in the least, in fact we 
nrust ignore it and compare an income of marks beginning 

now and continuing for ever, not with a much smaller income begin- 
ning now, and slowly increasing to 3,950 about 40 years hence and 
continuing to increase thence to 6,240 marks a hundred years from 
now, but directly with the 6,240 marks to be obtainecl 100 years 
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hence. If he puts this proposition to the ordinary Minister the 
answer will be: “Give me the ^,950 marks now and for ever.*' The 
Chief Conservator of Forests may be lucky and find not only a 
Minister, but a statesman with the long view. Such a Minister will 
hesitate and say: “Yes, 6,240 marks sounds attractive lot) years 
hence, but so does 2,950 marks against 840 at the present day. What 
do tlie expert forest officers advise?*' The answer must be that the 
expert forest officers are divided into Lauries and Harlows with 
perhaps some sitting on the fence. The Minister will consult his: 
economists who will surely say “C^onsult the actuaries." I am sorry 
alM)ut this but unfortunately the actuaries wdll at once bring in that 
dreadful expression i.OP", and there I fear the matter will rest. 

The third case to which I refer is the case when the forest is 
sub-normal by which I mean that the volume of the growing stock 
is below that which would represent the normal series of age grada- 
tions for a forest worked on the financial rotation. The bulk of the 
teak forests of the Central Provinces are in this state, a fact which 
can easily be proved by comparing the outturn we now get with the 
outturn shown from the poorest quality teak forests in the Nilambur 
yield tables. The present management has been dictated by an at- 
tempt to work up to a volume of growing stock representing the 
normal forest for what w’^e conceive to be the financial rotation. At 
the best we may achieve something like this in 60 or 80 years. This 
means that at present we are cutting a yield considerably below the 
annual increment. If the ideal to which we should aim must be 
the growing slock representing the normal forest for the rotation of 
highest income, our yield must be still further reduced below the 
current increment, in order to pile up the much larger capital in 
the form of a much larger growling stock required by the rotation of 
highest income. The argument is thus really exactly the same as 
that developed in paragraph 6, and is not really a third case. The 
point is that if we are satisfied with the financial rotation we can 
continue to take something like our present yield; if we are to aim 
at the rotation of the highest income we must at once cut down our 
yield considerably. 

Mr. Laurie has developed his argument with considerable in- 
genuity, but I fear he has been guilty of several basic errors of omis- 
sion. He states that the whole point is that once the forest has 
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reached any static condition, the time (dement is eliminated. This 
is true only when the rotation is fixed and unalterable. As a general 
statement it is untrue. Assume a foresc that consists of a normal 
series of age gradations for the financial rotation. If we decide to 
change over to the rotation of highest income, we must at once cut 
down our yield for a considerable number of years in order to pile 
up the growing stock until jt reaches the si/e required for that rota- 
tion. If this action is not introducing new capital by deducting an 
annual sum from income, what is it? l^ater on we are asked: “What 
then is the financial object of managing the state forests in India?” 
The answer we are given by Mr. Laurie is: “Surely they should be 
managed on behalf ol the tax-payer as title of the sources of revenue 
for the slate." Mr. Laurie’s method is to reduce the benefits to be 
derived by the present tax-payer in order to give the great-grand- 
children of the present taxpayer something really substantial. Is. 
the present tax payer going to stand for that? I fancy that he will 
demand his fair share of the benefit, and that is what the advocates 
of the financial rotation propose to give him. For the purpose of 
his arguments, Mr. Laurie always assumes that he has got the static 
condition corresponding to the rotation of highest income, whereas 
in the Central Provinces the reverse is always the case, and I am sure 
we have not yet got anywhere near the static condition correspond- 
ing to the financial rotation. I find that I have done Mr. Laurie 
some injustice by stating that he ignores the fact that his “improve- 
ment of the forest finances” involves putting back some of the 
revenue into capital; but he also admits that this immediately intro- 
duces the time element which he is so anxious to ignore. 


CHIR IN CHANDARS 

By S. H. Howard, i.f.s. 

l*'Chamlars*' are grassy open areas in sal forests often extending 
over hundreds of acres, maintained in that state through fire, frost 
or ivaterdogging, possibly of artificial origin and frequently covered 
with tall, coarse grasses . — Editor.] 

There are two .sorts of chandars, sal chandars ?md non-s^f 

chandars^ 
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I am not dealing here with non-sal chandars. They are a 
separate problem entirely, many of them being under water for 
weeks on end during the rains. Chandars are called phantas in 
North Kheri. 

Early in May the sal chandars are a beautiful sight. Thousands 
of acres of apparently young .wi/, mostly four to six feet high, are 
densely stocked and seemingly healthy. Passers-by in the train have 
been known to point out this magnificent work of the Forest Depart- 
ment in raising these fine young crops. But, alas! practically every 
winter they are killed to the ground by frost and, though an occa- 
sional area gets through, c.g., a fringe down the Sarda (^anal, they 
have l>een like this for at least Go years, and gomhu^ss knows how'^ 
miK’h longer. 

Yet, potentially, here are thousands of acres of sal waiting to 
come up, if only frost could be eliminated. 

No nurse has ever lieen found which could be grown and under 
which the sal would come up. Fhere is one experiment which has 
succeeded where sissu has been grown as a nurse and the sal are 
coining up very well underneath, but it was started with irrigation 
and that is only practicable on a small scale and is expensive. 

I am trying sissu on a small scale but success is doubtful. The 
frost is very severe and it is followed by a dry hot weather. 

Years ago I suggested chir. The suggestion was received with 
a certain amount of hilarity; it was tried rather spasmodically and 
failed. 

But I was nor convinced that failure was due to “unsuitable 
locality" and suspected it might be “unsuitable staff." 

Healthy mature or nearly mature V/uV can be found in a line 
right acro.ss the Eastern Circle, and further south than the sal 
chandars, namely, in the company gardens in Bareilly, in Pilibhit 
near the cinema, in Kheri in various compounds, in Bankatwa 
bungalow compound (Gonda), in the guest house compound in 
Balrampur, in Janakpur compound in Gonda (only one and a 
miserable one), in many places in Gorakhpur. 

It was, therefore, certain that chir could grow if it could only be 
started, and that should not be beyond the capacity of a forester 
>vorth the name, 
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There are many advantages to c/nr as a nurse lor sal in the 
c/iandars: 

(a) It is completely frost-hardy to these fix)sis, in fact seems 
to like the frost. 

(h) It is a shade-bearer (almost a shade-demander) for the. 
first year or two in the plains, and gets just what it 
wants in a good sal chandar. 

(c) It prefers no weeding in the plains (except very excep- 

tionally). 

This is a very great advantage as labour is very scarce in 
the rains. 

(d) I'he sal comes up very well through it. 

It might have other advantages apart from just being a nurse 
to salt namely: 

(a) Production of resin much nearer the factories if resin is 

still valuable. 

(b) A supply of good straight poles on the plains. 

(c) A supply of the size material most in demand by conces- 

sionists. 

(d) A cheap softwood supply on the plains. 

llie Jesuits of the experiments to date are that sowings do not 
succeed under practical conditions. The seed germinates all right 
but then gets cut off at ground level and. though a percentage get 
through, the mortality is too great to make this a practical method. 

Nor do three months old transplants succeed. They grow all 
right but something always seems to happen to them. The staff 
would weed them too much and something or other would eat them. 
They did their little best, and are now litle bushy coppice plants 
rather like the burnt chir plants on fire lines. 

But transplants 15 months old seem to do the trick. It is not 
yet certain because they were only put out last year and only a 
small area was done with them. But they have started their second 
year’s growth and are fine green bushy plants one foot to three 
feet high. 

At any rate, success is such that I hope to put out twenty thou- 
sand next year. 

The method is to sow the seed in May in conical clay pots with 
no top or bottom. The pots are three inches in diameter at the 

B 
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top, five inches in diameter at the bottom and eight inches long. 
The seed is sown at the top narrow end of the pot and grown under 
a shade in the nursery, riie following July, when the rains break, 
the plants are six inches to one foot long, and the roots have not 
come through the end of the bottomless pot. The pots are taken 
(ornplete to the area. A sharp tap loosens the whole ball of earlh, 
and the pot is pulled oft over ihe plant and can be used again. 
Transplanting like this is simple, with no disturbance of roots and 
no damage. 

Exact costs cannot be given as it has been done on too small a 
scale yet to work them out. At present, for instance, the pots cost 
some twelve rupees a thousand, whereas for a large quantity they 
would not cost more than five rupees; equally the most expensive 
item is transport to the planting site, because a cart can only take 
one layer of pots; yet it woidd be quite easy to make a cheap frame 
in four or five tiers to hoist on a cart which would quarter the iran.s- 
p<»rt costs. 

Making holes and planting out is about seven rupees eight 
annas per thoirsand at present. 

I consider that, on a fairly large stale planted six by six feet, 
it should not cost more than 15 rupees an acre, largely because there 
are no subsequent costs for tending. 

If this method., succeeds — and there seems every prospect that 
it will — it will have solved a problem which has puzzled the depart- 
ment ever since there was a forest department. 


THE INDIAN FOREST COLLEGE 

Bv E. C. Mobbs, i.f.s. 

The Indian Forest College was opened at New^ Forest, Dehra 
Dun, in May iqjjS, and has just completed its first year. Its object 
is primarily to train candidates for ilie Superior Forest Services of 
the various Provinces and States of India. In course of time it is 
proposed also to give ‘Refresher courses*’ for officers already in ser- 
vice, and when its reputation as a centre for training in tropical 
forestry becomes establi.shed, it is hoped that the college may receive 
students from other tropical and semi-tropical countries, 
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The desirability of training future Indian forest officers in India 
itself, and the special facilities existing for siicli training in conjunc- 
tion with the Forest Research Institute ai Dclira Dun, as well as 
the high standard of practical forestry now reached in many parts 
of Intlia, and the great advantage to students of being able to study 
Indian conditions at first hand, have all been long recognised. As 
early as 1920, therefore, an Indian Forest Service (a)iirse was in- 
augurated. The old Forest Research Institute at (diandbagh, made 
available by the building of the new Institute at New Forest, ivas 
constituted as the Indian F’orest Service College. Hostels were built 
and playing fields made, and with the old Institute building as the 
College, and the surrounding biingalotvs for the staff, there was 
every facility for the building up of a good (ollege, which it was 
hoped would become the centre for the training of forest students 
from India and the surrounding countries. I'his^ ambition, however, 
did not materialise. Pending the introdiution of political reforms, 
and as a measure of economy, recruitment to the Superior Forest 
Services was gradually reduced, and ultimately was stopped al- 
together. The number of students trained at the Indian F’oresl 
Service College, therefore, progressively decreased from is in the 
i92f)-u8 course to only tw^o in the 1980-^52 course. 

That College was closed in October 19^52 wuth the passing out 
of the last tw^o students. It W’as realised that if and wdien the College 
were re-opened, it w'ould be better to have it situated along wuth 
the new Forest Research Institute at New- Forest. Fhe w^hole of the 
College and the Chandhagh Estate was, therefore, given up, and 
wuth many additions and modifications, now^ forms the Doon School. 

As a re.sult of the recent political reforms. “Forests” w^ere de- 
centralised and transferred to popular control. The suspension of 
recruitment to the all-India service became, therefore, a permanent 
cessation of recruitment. T he old Indian Forest Service, by whose 
efforts the vast forest estate of India has been demarcated, con.served 
and brought under systematic management, will slowly disappear, 
and ill its place each province is building up its owm Superior Forest 
Service. Although some provinces propo.se a reduction in the 
gazetted grades of their forest establishments, there is for all an 
urgent need for recruitment, owing to recent and prospective retirc- 
TPenfs aitd the great dearth of junior officers. At the AU-India 
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Forestry Conference held in Delhi in December i 937 » Govern- 
ment of India, therefore, decided to start again the training of stu- 
dents for the Superior Forest Services of the various Provinces and 
States of India, and the Indian lorest College duly opened for the 
first biennial course with this object in May 1938. To distinguish 
this new Indian Forest College from the old Imperial Forest College, 
which has existed since 1880 for the training of rangers, and at one 
time also for Provincial Forest Service Officers, the latter has now 
been renamed the Indian Forest Ranger College. 

The new Indian Forest College is housed in the Forest Research 
Institute building, the upper floor of the south-west wing having 
been originally designed for this purpose. 7 'here are two lecture 
rooms, one of them specially equipped for the use of an epidiascope, 
a good biological laboratory, a students* common room, and the neces- 
sary office and store rooms. In addition, a good chemical laboratory 
has been made for the College in the separate building under the 
Biochemist. 

The museums, herbarium, laboratories and workshops of the 
Forest Research Institute form an important part of the College, 
in so far as they are largely used for etlucational purposes by the 
research officers and college staff, and are available for consultation 
and use by the students. The Central Library of the Forest Research 
Institute must also Ijye considered as an essential part of the College, 
the students being allowed to consult books at all times and to 
borrow them for limited periods. In these respects the College must 
be considered uniquely fortunate in its equipment. 

A common room library of books of science, travel, biographies, 
novels, etc., has been started with gifts from various officers at New 
Forest and of the United Provinces. Many and varied b(X>ks are re- 
quired to build up a good library, and if anyone wdio reads this has 
any suitable books to spare, the College would be extremely grateful 
for them. They should be addressed -to the Principal, and sent to 
New Forest P.O., or Dehra Dun railway station. 

In the first class there are 16 students, for whom four Class II 
Officers* bungalows have been converted into hostels, while a fifth 
bungalow has been converted into a common mess. The hostel 
accommodation is good, each student having his own bedroom and 
bathroom, but for the time being in the mess it has been found 
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necessary to have two dining rooms, no one room being large enough 
for all the students. If there is no increase in tJie number of stm 
dents, the present mess accoinmodatiDii could be improved by struc- 
tural alterations. If, however, the number of students increases, as 
is probable, then it w’ill be necessary to build a new’ mess providing, 
in addition to a large common dining room, increased lounge and 
reading room accommodation. 

For sports, the College has three tennis courts and an exten- 
sive playing field, providing full-sized hockey and football grounds 
and a cricket pitch. A pavilion has been erected and is now nearing 
ccnnpletion, which will provide adequate accommodation for home 
and visiting teams. In addition, there are badminton, volley-ball 
and tenniquoit courts in the hostel compounds, and it is hoped 
to lay out a good running track on the playing held. 

I’he Staff of the Ccjllege consists nominally of only tw’o — the 
Principal and Professor of Forestry, and the Lecturer in Surveying 
and Fngineering, under the general administrative control of the 
President, Forest Re.search institute and (k)llege. But in additic^n 
to these two officers, the Research Officers of the Forest Research 
Institute in the Botanical, Entomological, Biochemical and Utilisa- 
tion Branches, and to a less extent in the Silvicultural Branch, act 
as lecturers in their particular subjects. The College is again very 
fortunate in having available as lecturers such an able and well 
qualified body of research workers, many of whom are also practical 
forest officers of wide experience. 

The qualifications for entry into the College are high. In addi- 
tion to important conditions regarding age (19 to 5*3), health and 
moral character, an Honours B.Sc, degree, not lower than second 
class, is required. Under the present rules, the degree has to be in 
Chemistry, Botany or Zoology; or an M.Sc. degree in any subject 
may be accepted, provided one of these three Sciences was taken in 
the B.Sc. degree. It has been suggested, however, that an Honours 
degree in any Science or in Mathematics should be acceptable, pro- 
viding both Botany and Mathematics have been studied up to the 
Intermediate Science standard, A good basic knowledge of these 
two subjects would appear to be an essential preliminary to a train- 
ing in forestry. Provision has been made in the rules, however, for 
relaxation of the educational requirements in special circumstances. 
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riie standard of the course is dial of the degree course in 
forestry at a British University. Special attention is given to Indian 
forest conditions, and tours are made to all parts of India. During 
the first year the students have toured in the Himalayan forests of 
the (^hakrata Division, and the saJ and miscellaneous forests of the 
Dehra Dun, Saharaiipur, Haldwani and Gorakhpur Divisions in the 
United Provinces, the .sal and miscellaneous forests of the Bengal 
tarai and dooars, and (he irrigated plantations of Changa-Manga 
and the erosion areas of the Pal)bi Hills in the Punjab. During the 
second year there will be another tour in the Himalayan forests of 
the Kulu Division in the Punjab, and a tour to the evergreen, deci- 
duous and dry forests ol Bombay and Madras. 

In pure forestry, close touch is kept with the Silvicultural 
Brandi at the Forest Reseaidi Institute, and modern research 
methods and results are studied, and wherever possible cxperiment.s 
are visited on tour. Exploitation. Engineering and Utilisation are 
also studied on tour as well as at New Forest, and already in their 
first year the students have seen floating and rafting, gravity ami 
mechanical tramways, ropeways and saw-mills, and they have visited 
])aper, katha, resin, bobbin and match factories, and railway carriage 
and wagon workshops. 

With a small class, the cost of training must necessarily be high. 
For the first class it comes to about Rs. 10,500 (about £750), as 


follows: * 

Rs. 

Fees at Rs. ^,,500 ]jer annum ... ... 7,000 

Stipend at Rs. 100 per mensem to cover living 

expenses* ... ... ... «i„p)o 

Fravelling expenses for field training and tours 800 
Camp outfit, etc. ... ••• . 300 


Total ... 10,500 


In most cases the whole or part of this cost is paid by the Prov- 
inces and States deputing students to the College, and in no case 
has a student been admitted without a guarantee of employment on 
the successful termination of his studies. 

* One province gives a stipend of Rs. 150 per mensem. 
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Tiic present sliulcnls come from the iollowiiig Provinces and 
Slates: 

Bengal ... a 

Bihar ... u 

Bombay ... i» 

Orissa ... i 

United Provinces ... 

Hyderabad State ... 2 

Kashmir State ... 2 

Kolah State ... i 

It is anticipated that other Provinces and Stales will wish to 
send students to the second course, due to coiiimence in April 1940, 
and some requests for places have already been received. It has been 
recommended that, for the second course, all students should be re- 


quired to undergo a preliminary period of practical training under 
a gazetted forest officer, as has always been required in the ca.se of the 
ranger students. 

From the first year examinations which have recently been held, 
it can be said that the general progress of all the students has been 
good. Special importance is attached to practical work in the field, 
and in silvicultural works, such as thinnings, in mensuration and 
in surveying the general standard of work has been high. 

In sports the C.ollege has yet to create a reputation. Games 
arc compulsory, but owing to the tours they arc somewhat intermit- 
tent, Hockey, football, tennis and cricket are played at New Forest, 
and on tour volley-ball, badminton and teimiquoii, with football 
against local teams when opportunity occurs. With only 16 students 
to draw on, it has not been possible to put up very strong teams, 
especially as an attempt has been made to give everyone an oppor- 
tunity to play at some time or other for the College. Friendly games 
have been played against local teams at New Forest and Dehra Dun, 
including the Indian Forest Ranger C'ollege teams, and against the 
Thomason College of Civil Engineering at Roorkee. Among the 
most enjoyable of games have been tho.‘!e against the officers of the 
Forest Research Institute, headed by Mr. Mason, as an Inspeclor- 
Gcneral’s XI. In the first of these matclies the College w as defeated, 
a state of affairs that put the College on its mettle and was atoned 
for in the return match! 
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During their Christmas and January vacations, facilities were 
kindly given by the Indian Military Academy, which adjoins the 
New f orest Estate, for the students of the College to receive riding 
lessons. Not only has a fair standard of riding been attained, but 
great enthusiasm has been aroused, and it is hoped to continue the 
riding lessons during the next I. M. A. vacation. 

In conclusion, it can be said that the Indian Forest College has 
started well and bids fair to fulfil the hopes and ambitions of all 
those who have had anything to do with its inauguration and run- 
ning. We trust we shall not be considered unduly selCsafished in 
expressing the opinion that the training given has been maintained 
at a high standard. The present students have been well selected 
by the Provinces and States that have deputed them, and they bid 
lair to become good practical forest officers. If the present type of 
student is maintained, the future well-being of the forests of India 
is assured, and those who watch with regret and misgiving the grad- 
ual extinction of the Indian Forest Service, at one time the premier 
forest service of the empire, may take comfort in the fact that every 
effort is being made adequately to prepare the men to whom the 
future control of India’s forest estate is to be entrusted, and that 
although they will belong to different Provincial and State Services, 
they will be bound together by an esprit de corps engendered in 
their common College. 


PRIZE DAY AT THE BURMA FOREST SCHOOL, 
PYINMANA, BURMA, 1939 

I'he Annual Prize Distribution at the Burma Forest School took 
place at Pyininana, Burma, on Thursday, ^yth April 1939. The 
Honourable Minister for Forests was unfortunately unable to be 
present and Mr. A. W. Moodie, Chief Conservator of Forests, pre- 
sided. "Fhe following officers were pres^^nt on the platform with the 
Cffiief Conservator of Forests: The Conservator of Forests, Sittang 
Ciircle (Mr. H. C. Smith); the Conservator of Forests, Northern 
Circle (Mr. D. J. Atkinson); the Deputy Commissioner, Yamethin 
District (Mr. K. J. H. Lindop); the Divisional Forest Officer, Pyin- 
inana Division (Mr. F. G. Burgess); the Personal Assistant to the 
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Chief Conservator of Forests (Mr. H. FJ. C. Pudderi) and the Direc- 
tor of the School (Mr. G. D. Warwick). 

Tlie Director, in the course of his opening remarks, observed 
that the school started in Pyinmana 27 years ago with two classes. 
Now^ only the Lc^wer or Vernacular (.‘lass is functioning as the Upper 
or English Class was closed down in !9v>,^ owing to shortage of 
funds and lack of vacancies in the ranger grade. T he Lower Class, 
however, is nowadays filled by foresters of a useful type with good 
educational qualifications. Numbers of them would possibly have 
presented themselves for the Kngli.sh Class if it had been open and 
they deserve every encouragement. 

In describing the work for the year, the Director pointed out 
that the rainy season is utilised chiefly for lectures which are devised 
to give a suitable background to a course which is necessarily prac- 
tical. During the dry months of the year the school lives in the 
forests of the local division and undertakes a useful programme of 
work which, besides providing valuable instruction, saves the Divi- 
sional Forest Gflicer a good deal of expense. l‘he Senior Class was 
also conducted on a short tour to various important forest centres in 
Upper and Lower Burma. This tour was not confined to Forestry 
as the opportunity was taken en route to visit places of interest in 
Mandalay and Rangoon. 

The Director gave some account of the various certificates, 
prizes and awards available for competition including The Indian 
Forester prize for the best practical man. Recently to encourage an 
interest in Natural History, Mr. H. C. Smith, Conservator of Forests, 
has most generously offered tw^o prizes for the best essays on certain 
set subjects and this year these have been amplified by a prize offered 
by the Royal Society lor the protection of birds. It is hoped that, 
little by little, it may be possible to build up an interest w'hich may 
eventually spread to other schools and so throughout Burma. 

The Director emphasised the alieniion paid during the year to 
the importance of athletics especially in the rains. Games counter- 
act the possible ill-effects of so much book-work indoors and provide 
the school staff with a good method of testing character and physical 
endurance. As an innovation this year, athletic sports have been 
introduced as a contest, not merely at the end-of-term sports day, 



402 


JNDIATi FORESTtin 


[AuGtJSt 


but continuously throughout the season. Tliis is achieved by using 
the “Standards” system and considerable keenness has resulted. 

The Chief C.oiiservator of Forests, after presenting the certifi- 
cates and prizes mentioned, in connection with the re-opening of the 
Upper Class, that until the recommendations of the Fiscal Commit- 
tee regarding gazetted staff have been examined and decided on, it 
will not be possible to make definite proposals regarding the Sub- 
ordinate Services. In giving some advance information regarding 
the year’s working of the forests he stated that the total revenue for 
the year was about Rs. i/jo lakhs wnth a surplus of Rs. 8o lakhs. 
All things considered, this compares very favourably with the sur- 
plus of past years. He pointed out that it is not generally recog- 
nised outside the Forest Department that we are not merely a rev- 
enue collecting agency but that w'e have to improve, increase and 
make accessible the yield of the forests before we can collect the 
revenue from it. He emphasised that we should like to have more 
money for conserving and improving the forests than the Rs. i2,|^ 
lakhs we spent in 1938-39 and that forest officers are of the opinion 
that we can give to the people of Burma a very good return on 
any money invested in the forests now. 

In addressing especially the students now leaving, he mentioned 
that as it costs Government about Rs. i>,ooo to put each man through 
the school, it is in the interests of Government, no less than of the 

IT 

men themselves, that they should have a long and useful career.. 
They should set themselves a high standard of honesty and energy 
and stick to it. The Forest Department comes in for much criticism 
the.se days and tlie men passing out will have plenty of .scope iK)t 
only for carrying out silvicultural work but also for educating tin: 
people to a better know'ledge of the aims of the Department. 

In the afternoon a gymkhana was held on the school recrea 
lion ground including a few^ events demonstrating the physical 
ability and activity of the students such as a physical drill display, 
a basket-ball match, a tent-pitching competition and a tug-of-war. 
Several tents were erected in a corner of the field w^here the Director 
and the Staff were at home to visitors. 
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TIMBER PRICE LIST, JUNE-JULY 1939 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
Common name. 

Species. 

Locality. 

§ 

1 .| 

1 


2 

3 

4 

Baing 

• 4 

Tetrameki nudijlora , . 

Assam 

Logs 

Benteak 

» • 

Lageretrcmia hnceolaia 

Bombay . . 

Squares 

♦» 



Madras 

Loga 

UijaBal 


Pkrocarpug tmraupium 

Bombay . . 

Logs 



If • • 

Madras 

Loga 

If 


,, 

Bihar 

Logs 

f> 



Orissa 

Loga 

Blue pine 


Pinui excefsa 

N. W. F, P. 

12'xli)%f)^ . 

If 


If • ♦ 

Punjab 

N.W.F.P. 

12'xl0'x5' . 

Chir 


Pinus longifolia 

If • • 

ovir/s* . 

i» 


Punjab 

O'XIO'XS" . 

*1 


If • • 

U.P. 

9'xl0'x5' . 

Civit 


Smnionia Jlmbunda . . 

Bengal 

Logs 

Deodar 


€edru8 deodara 

Jhelum 

Logs 

t> 

Dhupa 


If 

Punjab 

9'X10"X5' . 


Vakria indica 

Madras . . . 

Loga 

UPx 10^X5*' . 

Fir 


i46»fa <{> Picea spp. 

Punjab . . 1 

Gamari 


Omelina arborea 

Orissa . . ; 

Logs 

Gurjan 


Dipterocarpus spp. 

Andamans . . ! 

Squares 

M 


If • • 

Assam . . j 

Squares 

I* 


»f • • 

Bengal . . | 

Logs 

Uaidu 


Adina cardifolia 

Assam . . ! 

Squares 



If 

Bombay . . 

i Squares 

'• 


If • • 

C-P. 

Squarea 



»f • • 

Madras 

Logs 

V 


ff »* 

Bihar 

Loga 

»» 


If • • 

Orissa 

Logs 

1 

Uopea 

Indian 


llopea parvijlora 

Madras 

1 

B. G. sleepers 

rosewood 


Dalbergia latifolia 

Bombay . j 

Logs 

•« 


ft •• 

C.P. . i 

Logs 

ft 


, .** •• 

Orissa . . ; 

Logs ., 

ft 


t 

»» •• 

Madras 

Logs 

Irnl 


Xplk xyhearpa 

Madras 

B. 6. sleepers 

Kindal 

•* 

Teminalhpaniculata .. 

Madras 

Logs 


Rs. 30-0-0 per ton in 
Calcutta. 

R«. 33-0-0 to 64-0-0 per 
ton. 

Rs. 32- 1. ‘{-(I per ton. 

I Rs. 62-0-0 to 84-0-0 per 
I ton. 

i Rs. 21-1 l-U to 76-0-0 per 
ton. 

: Re. 0-12-0 to 1-0 0 per 
' c.ft. 

Re. 0-0-0 to 1-2-0 per c.ft. 

Rs. 4-12-0 per piece. 

Ra. 2-41-0 per piece. 

Ra. 3-2-0 to 3-4-0 per 
alee per. 


Rs. 4-8-0 per piece. 

Ra. 2-10-0 per piece. 

Re. 0-10-0 to 1-4 0 per e,ft. 

Rb. 60-0-0 per ton, 

Rs. 30-0 0 to 36-0-0 pCr 
ton. 

; Rb. 50-0-0 per (m'ii. 

* Rb. 24-0-0 to 66-0-0 per 
ton. 

! Ro. 0-4-0 to 0-13-0 per 
i c.ft. 

: Rs. 42-3-0 to 51-0-0 per 
; ton. 

; Re. 0-8-0 per c.ft. 

Re. 0-4-0 to 0-10-0 per 
; c.ft. 

! Rs. 6-0-0 each. 

Rb. 66-0-0 to 00-0-0 per 
! ton. 

I Rev 1-0-0 to 1-2-0 per o,ft. 
Re. 0-12-0 to 1-0-0 per 
c.ft. 

: Rb, 40-10-0 to 160-6-0 per 
I t:m. 

i Rb. 6-0-0 each. 

I Rs. 31-4-0 to 48-7-0 per 
I ton. 
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Description 

Prices. 

common name. 

Species. 

Locality. 

of 

timber. 

1 

2 



3 

4 

6 

Laurel 

Teminalia tomentota . . 

Bombay . . 

Logs 

Bs.56.()*0totfu.0>Uper ton. 
Be. 0>12*0 per o.ft. 


.. 

C.P. 

Squares 



Bihar 

Logs 

Re. 06-0 to 0-8-0 per c.ft. 



Orissa 

Logs 

Re. 0-6-0 to 0-12-0 per c.ft. 



Madras 

Lugs 

Rs. 18-12-0 to40-]0-0 per 
ten. 

Alesoa 

Mesmferrea 

Madras 

B. G. sleepers. , 

Rs. 6-0-0 each. 

Mulberry . . 

Morus dha 

Punjab 

Logs 


Padauk 

Pkroctrpus ddhtrgioides 

Andamans . . 

Squares 

Rs. 25-0-0 to 56-0-0 per 
ton. 

Sal 

Shorearobuaia 

Assam 

Logs 




B. G. sleepers 

Rs. 5-8-0 to 5-12-0 each. 



tt 

M. G. sleepers 

Rs. 2-9-3 each. 

ft * * 

♦» • • 

Bengal 

Logs 

Rs. 20-0-0 to 76-0-0 per 
ton. 


M 

Bihar 

Logs 

Re. 0-8-0 to 1-3-0 per c,ft. 

»» * ‘ 

ft 

»f * • 

B. G. sleeper B 

Rs. 4-8-0 to 6-0-0 per 
sleeper. 




M. G. sleepers 

Rs. 1-10-0 per sleeper. 



C.P. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 



Orissa 

Logs 

Re. 0-6-0 to 1-4-0 per c.ft. 



U.P. 

Logs 

Re. 1-0-0 to 1*6-0 per c.ft. 

tf •* 


tt • ♦ 

M. G, sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 

»* * * 

M ■ • • 


B. G. sleepers 

Ks. 4-14-0 to 6-0-0 per 
sleeper. 

Sandalwood . . 

Sanidum dhum 

I Madras 

1 

Billets 

Rs. 306-0-0 to 639-0-0 
per ton. 

Sandan 

Ongdnia ddbergioides . » 

C.P. 

Logs 

Re. 0- 14 -0 to 1-2-Oper c.ft. 
Re. 0-12-0 to 0-14-0 per 
c.ft. 


■ tt • • 

Bihar 

Logs 


»» ^ • • 

Orissa 

1 Logs 

Re, 0-8-0 to 1-0-0 per c.ft. 

Semul 

Bombaz mdabarieum . . 

Assam 

Logs 

Rs. 35-0-0 per ton in 
Calcutta. 

If • • 


Bihar 

1 Scantlings 

Re. 1-0-0 per scantling. 

II * • 

u • • 

Madras 

! Logs 

Sissoo 

Dalbergia rtsoo 

Punjab 

( Logs 


»» * • 

»i • • 

U.P. 

i 

Re. 0- 12- 0 to 1 -6 ■ 6 per c. ft . 

» • • 


Bengal 

1 I"g« 

1 

Rs. 36-0-0 to 76-0*0 per 
ton. 

Sundri . . 

Heritiera spp. 

Bengal 

! 

Rs. 20-0-0 to 26-0-0 per 
ton. 

Teak 

Tectona grandU 

it » • 

Calcutta . . 

Logs 1st class 

[ 

f» * • 

ft » » 

Logs 2nd class 

Re. 0-13-3 to 2-4-2 per 
c.ft. 

»» •• 

tt • • 

C.P. 

Logs . 

» • • 

tt • • 

99 • • 

Squares 

Rs. 1-8-4 to 3-1-4 per c.ft. 

»i • • 

tt ' 

Madras 

Logs 

Rs. 76-0-0 to 126-0-0 per 
ton. 

»» •• 

»» 

Bombay .. 

Logs 

Rs- 67-0-0 to 160-0-0 per 
ton. 

Rs. 3-14-0 each. 

)> • • 


! „ 

M. G. sleepers 

Whifce dhup . . 

1 Ganafimeuphyllum .. 

Andamans 

i 

Logs 
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H. M. The Kings Birthday Honours. — The following members 
of the Forest Department were awarded Honours on the occasion 
of H. M. the King-Emperor’s Birthday celebrated on the 8th June 

1939: 

To he Comj>anion of the Indian Empire 

Mr. Cuthbert Eustace Cionnor Cox, Chief (llonservator of Forests, 
Central Provinces and Berar. 

Mr. Evelyn Arihur Smythies, Chief Conservator of Forests, 
United Provinces. 

To be Officer {Civil Division) of the British Empire 

Mr. Herbert Francis Mooney, Forest Officer, P'astern States 
Agency. 

To be Member {Civil Division) of the British Empire 

Mr. 'Folarain Khanchand Mirchandani, Officiating Deputy Con- 
servator of Forests, Bombay. 

Mr. Kottakal Raman Narayan Pellai, Extra Assistant Conserva 
tor of Forests, Divisional .F'oresl Officer, Jubbulpore, Central 
Provinces and Berar. 

Rao Bahadur 

Sri Madaravasal Srinivasa Ragha\a Acharya, Extra Assistant 
Conservator of Forests and Assistant l^rovincial Silvicul- 
turist, Madras, 

Sardar Sahib 

Sardar Wazir Singh, Forest Assistant, United Provinces. 

Rao Sahib 

Sri Adella Ranganayakalu. Forest Range Officer (retired) 
Madras. 

Sri Katumal Ganshamdas Chablani, Range Forest Officer, 
Hyderabad, Sind. 

We offer them our sincere congratulations and also to Mrs. 
Janaki Abdul Karim, wife of Mr. Abdul Karim, District Forest 
Officer, Cuddapah, Madras, to whont has been awarded the Kaisar-i- 
Hind Medal (Third Class). 
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University of Oxford: Professorship of forestry . — The Electors 
to this Professorship propose shortly to proceed to an election of 
a Professor in the place of Professor R. S. Troup whose period of 
office will expire on 31st July 19.^0. 

Candidates are requested to send in their names with eight 
copies of any statement which they ntay think it is desirable to 
submit, not more than three testimonials, and the names of f>ersons 
to whom reference may be made, so as to reach the Registrar not 
later than 30th September 1939. 

It is hoped that the successful candidate will be able to come 
into residence and assist in the Department on terms to be arranged 
before taking up the appointment. 

The choice of the Electors will not necessarily be limited to 
those who apply. 

Subject to the provisions of Siatt. Tit. IV, Sect. Ill, Clauses 5 
and (), a non-stipendiary Professorial Fellowship at St. John’s College 
is attached to the Professorship. 

The stipend of the Professorship will be £'i,5?oo a year, in addi- 
tion to which there is a special allowance of £aoo in respect of duties 
as Head of the Department. 

The Professor will have the charge of the Imperial Forestry 
Institute, wdiere the work includes the higher training of forest offi- 
cers and the conduct of research into the formation, lending, and 
protection of forests. 

In accordance with the provisions of the University Superan- 
nuation Scheme, the Professor will be required to become a member 
of the Federated Superannuation System for Universities. 

Rkgisikar’s Offici:, DOUGLAS VEALE. 

7 June 1939. Registrar. 

Extract from hif. Sta jutes 

The duties of every Professor shall include original work by the 
Professor himself and the general supervision of research and 
advanced work in his subject and department. 

No Professor shall hold any appointment which in the opinion 
ol the Visitatorial Board i.s inconsistent with the proper performance 
of his duties as Professor. ♦ 
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Hie Professor shall reside within the University during six 
months at least in each acadeniical year, heiwecn the first day of 
October and the ensuing first day of August. 

He shall lecture, or hold classes, in two of the three University 
I’enris. His lectures, or classes, shall extend over a period not less 
in any Term than six weeks, and not less in the whole than fourteen 
weeks, and he shall lecture, or hold classes, twice at least in each 
week. 

The Laboratory under the charge of each Professor shall he 
open for at least eight weeks in each Term, and at such other limes, 
and for such hours, as the Professor shall think fit. 

riie Ih'ofessor shall have the charge of sudi Laboratory oi 
Department and of such collections as may he assigned to him by 
Statute or Decree. He shall undertake the personal and regular 
super\'isioii of his Laboratory, or Department, and of any demonstra- 
tors and other assistants employed therein. When the Professor is 
in charge of any collection belonging to the University, it shall he 
j)art of his duty to make such collection accessible to, and available 
for the instruction of, students attending his lectures. 

Hie Professor of Forestry shall lecture and give instruction in 
Forestry and shall su|)erintend and promote generally the study of 
Forestry in the University. 

The Professor may be permitted from time to lime by the Visi- 
tatorial Board to lake a period of absence for travel and research 
without lo.ss of income. 

« • * * 

Ttie l^assiiifr of *'The President/’ — Most forc^sl officers who were 
trained in FAirope will have plea.sant recollections of a visit paid to 
the forests of La Joux near Pontarlier, of a wonderful lunch at the 
Maison forestiere dii CheTreni I, ami of lieing taken to see the '"Sapin 
President de la Joux/’ the largest silver (ir in this forest which is 
famous for the size of the silver (ir trees that grow there. This mag- 
nificent tree is now no more. 

The trunk was attacked by a bracket fungus {Phellinus Marti gii) 
.some 20 years ago, and of recent years the signs of rot were so evident 
that there was danger of the trex? being broken off in a storm. Hie 
main attack (x:currcd at about 40 feet from ground level. It was 
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considered that “the President” was worthy of a nobler end than 
being destroyed in a tempest, and, after considerable deliberation, 
it was finally decided to condemn him to the woodman's axe. 

On the 1st of September 1938, a large gathering from all corners 
of France and some from even greater distances attended the cere- 
mony. A funeral oration in verse was recited and expert woodsmen 
felled the giant in a single piece to the sound of trumpets. The 
assembled company then retired to ihe maisori forestihe and partook 
of a sumptuous banquet. 

“The President” was an exceptionally fine tree. His total height 
was 53^^50 (175 feet), girth over bark at 1^ meters (4.9 feet) from 
ground level was 4 *”60 (15.1 feet) and the length of clear bole was 
40^^50 (133 feet). The age from ring countings was about «7o years. 
The total volume of timber was 32.27 m.c. (=1,140 cubic feet), and 
the volume of timber and smallwood together 38.93 m.c. (=1,385 
cubic feet). 

To maintain the tradition a new “President” has been elected 
to succeed the tree just felled. He stands not far from the stump of 
the old tree and, although he appears small in comparison to his 
predecessor, being only 147 feet high and 13 feet in girth at breast- 
height, he is a perfectly healthy tree in the prime of life and was 
preferred to another larger tree near-by which had a partially dried 
up crown. 

Some of us may spare a sentimental sigh for the passing of a 
famous tree, but will be glad to know that he has a worthy successor. 

* # • # 

O Si Sic Omnes ! — Eight years ago the Canadian Forestry Asso- 
ciation founded the Junior Forest Wardens — boys pledged to save 
the forests of the nation. To-day some 10,000 Junior Wardens, uni- 
formed in red shirts, green berets and scarfs, patrol forests from coast 
to coast, reporting forest fires and warning travellers to extinguish 
camp fires, lighted matches and tobacco. They have extinguished 
hundreds of incipient forest fires, and have started reforesting waste 
areas . — Free Press Prairie Farmer. 

# # # f 
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Paper from Australian Timbers, — The following appeared in 
Nature, Vol. 143, No. 36^3, dated April 8, 1939: 

“A short time ago, an arrangement was made by which the 
Division of Forest Products in Australia commenced to work in 
co-operation with the paper industry. The Division of Forest 
Products is under the Council for Scientific and Industrial Re- 
search, and the latter has just issued Pamphlet No. 8(i under the 
title “A Study of the Pulping Properties of three Frees of Euralyp- 
lus sieherinnn, using the Sulphate Process. ’ Tliis species was 
selected because of its potential ijuportance at the time the work 
W'as planned. The report was prepared by J. C’. Cavanagh, H. F. 
Dadswell, A. W. Matkncy, and Miss T. M. Reynolds, and acknow- 
ledgments are made to Australia Paper Manufacturers, Ltd., for 
their financial assistance during the period when the work was 
being done and prior to the association of other companies with 
the Division. Thanks are, it is said, also due to the company for 
the active assistance of its officers in carrying out the evaluations, 
etc., and also in discussing the problems as they arose. Three 
trees of E. sieberiana (silver-top ash), which is found in favour- 
able cjuantity and si/e in the southern coastal districts of New 
South Wales, were investigated. The object of the work wi-as to 
study the variability in the yield and the (|uality of the pulp that 
could be expected from different parts ^)f one tree and from difler- 
ent trees. Samples of the “true wood” and the “heart” of the 
butt, centre, and top sections of the merchantable bole were 
accordingly tested. In general, it was found that satisfactory 
pulps could be obtained from all these samples. The investiga- 
tion is said to have yielded valuable data, considering the small 
number of trees handled.” 

« # * # 

New Chief Consen*ator of Forests, Nig;eria. — ^An announcement 
by the Colonial Office which will be of interest in India is recorded 
in The Timber Trades Journal, dated 13th May 1939. Following 
the retirement from the Colonial Forestry Service of Mr. J. R. 
Ainslie, Mr. J. N. Oliphant, c.m.g., has been selected for appoint- 
ment as Chief Conservator of Forests, Nigeria. From 1909 to 191^3 
Mr. Oliphant was in the Indian Forest Service. Subsequently he 

c 
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held the appointments of Conservator of Forests, British Honduras, 
from 1924 to 1929 and Deputy Director of Forestry, Malaya, from 
J930 to 1935, when he was made Director of the Imperial Forestry 
Institute at Oxford. 

• * « * 

''Pregwood/' — The Formica Insulation Company has announced 
a new product, Fregwootl, made by vulcanising together thin 
laminations of wood impregnated with phenolic resins. Unusual 
lightness with great density, strength, and resistance to water absorp- 
tion are among the claims made for this new material. It is avail- 
able in the natural phenolic colour and is made in sheets quartet 
inch or more in thickness and a maximum of 20 inches wide and 
9(1 inches long. It may be used where close maintenance of dimen- 
sions in all sorts of weather conditions is important.- .SV 7 en// 7 <c 
American, Vol. 160, No. 5, May 19:59. 

• # • • 

Examination Excerpt. — ^Conservators are men who go round in 
circles. Hence they need a Direction division. 

« * « # 

New Developments. — With acknowledgments to Editor Tom 
Wallace of the Loxiisinlte Times (quoted in the Indian Forester for 
J 939 )- 

Down the khxid with CONSERVATION I 
And its 'ancies, *ives and ors. 

Such a cramping connotation 
Harms our noble forest cause. 
development’s the watchword vital 
To attract the public mind; 

Though his new official title 
Don’t attract the undersigned. — 

Deputy Developer of Forests. 

« « * * 

Corrigendum to the **Indian Forester*' for June — Page 

364, paragraph 3, 4th line, for “186 elephants” read ”168 elephant?,” 
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CORRESPONDENCE 

PROTECTION OF WILD LIFE 

Sir, 

With reference to Mr. Hakinmtldin’s nole in the Indian 
Forester for May 1939, I would like to make a few comments; 

1 do not agree that the number of animals and birds is fast 
decreasing inside the Cioveriiment Reserved Forests, except in (he 
higher hills. I’hey arc, of course, being literally wiped out out side 
such areas. All animals have their ups and downs, depending part- 
ly upon the relative numbers of carnivores and ungulates. That is 
to say, if you have a large number of tigers in an area the number 
of sambar will decrease, as is happening at present in the Hailcv 
Park; if you have too many leopards, the chilnl will rapidly decrease; 
and on the other hand, where tigers and leopards become few in 
number, the deer will increase at a very rapid rate and probably an 
attack of rinderpest will arrive — as happened only about 10 years 
ago in the very Division where Mr. Hakimuddin is now. 

I claim to be very nearly as w^ell acquainted with the United 
Provinces Reserved Forests as Mr. Hakynuddin is. and I disagree 
with his statement that game of ail kinds is disappearing at the 
rate he claims it is. Some decrease there has been, certainly, and 
this I attribute partly to the advent of the motor car, which makes 
shooting and poaching so much easier, and partly to the increased 
amount of shooting and poaching that goes on along and near the 
boundaries of our forest. The decrease, if it has occurred, is not 
due to the genuine sportsman particularly where deer are concerned. 
The sportsman shoots the best heads, and this may possibly partly 
account for the poor quality of the antlers carried by sambar in the 
United Provinces at present; but the total number of stags shot by 
genuine sportsmen is probably not 5 per cent, of the number killed 
by carnivorous animals. In my opinion, it is more than an over 
estimate to state that the game animals and birds inside reserved 
forests have been reduced during the last 25 years from 10 to 1. 
My estimate is perhaps from 10 to 8 and possibly (he forests were 
over-stocked 25 years ago. 
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In my opinion, the shooting rules are not “entirely out of date." 
They have been amended at frequent intervals and work quite 
fairly satisfactorily in actual practice, although, of course, nobody 
claims that they are perfect. 

As regards the suggested amendments to the shooting rules, I 
Avould make the following comments: 

(/) The shooting fees are at present admit tedly low and I 
would have no objection to, say, doubling them pro- 
vided the extra revenue so obtained were put back info 
game preservation. On the other hand, to raise them 
to the extent proposed would merely push out the 
genuine sportsman of limited means and make slu>ol- 
ing a preserve for the rich man, who tends to be con 
temptuous of rules (as fines mean nothing to him) 
and who brings large numbers of motors and elephants. 

(/ 7 ) This suggestion of limiting tlie numbers of all kinds \)f 
game to be shot on 15-day permits is actually within 
the powers of Conservators and is, or used to be, in 
force in some divisions of the Eastern Circle. No 
doubt Mr. Hakimuddin’s Conservator would listen 
sympathetically to any practicable and useful sugges- 
tions he makes on the subject. I believe that santhar, 
for instance, have been closed to .shooting in Mr, 
Hakimuddin’s own division since the rinderpest epi- 
demic of 1927-58. 

(in) This suggestion of closing all shooting in May implies 
that the United Provinces forests are fearfully dry with 
nothing but a few water-holes left in May, From a 
photographic point of view I wish this were the case! 
In actual fact, most divisions have rivers, sots, or 
swamps, in them that usually contain plenty of water 
even in May. Military sportsmen can often get away 
only in May and I think this suggestion would be hard 
on them. The ca.se can easily be met by having a limit 
of game that can be .shot in each block. A genuine 
sportsman, in any case, does not shtK)t over water- 
holes, 
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(iv) This suggestion ol charging rent Jor rest-houses is, 1 be- 
lieve, at present under the consideration of Govern- 
ment. 

(o) I agree with this suggestion of lines for shooting from 
motor cars, except that the penalty should be at least 
Rs. 500 instead of the Rs. 50 suggested. Shooting from 
and with the aid of motor cars is the most serious 
menace that the United Provinces game has to face at 
present. There are two schools of thought, with sound 
arguments on either side, on the subject of shooting 
carnivora by artificial light. 

(vi) This suggestion of a sanctuary for each division is worth 
consideration, but the case can be almost equally well 
met by having a limit of game to be shot in each 
block. The sanctuary idea can be overdone. One 
tiger or one leopard in a division kills more game in 
that division tfian are shot under permit by all the 
genuine sportsmen put together. Leopards can look 
after themselves and the number of tigers in the United 
Provinces forests as a whole does not appear to be 
decreasing. 

{oii) riiis suggestion of stopping annual permits altogether 
has been made before and there are arguments for and 
against it. Personally I do not agree with the sugges- 
tion and I consider that the local resident in the 
United Provinces has more claim than outsiders, 
many of whom come from the Punjab. 

(Y;/h) I his suggestion of limiting applicants to one 15-day per- 
mit per year per division is somewhat drastic. In any 
case, any one applicant is not likely to get many per- 
mits in any one division with our present system of 
drawing lots among numerous applicants. 

(lx) This suggestion of limiting forest officers to two tigers 
and four leopards annually appears to me to be a slur 
on the United Provinces Forest Officers as a class, who 
actually do very little shooting. It must be only very 
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rarely that any Forest Officer shoots more than two 
tigers and four leopards in a year. The majority do 
not shoot any at all. 

(x) I he restrictions on the size of tigers and stags should most 
certainly not be withdrawn. These restrictions are 
more a guide than a rule and it is not suggested that 
the sportsman should run a tape measure over a young 
tiger before shooting at iti The genuine sportsman 
does not want to shoot baby tigers or stags with small 
horns and the restrictions should not worry him at all. 
They are meant as a guide to the inexperienced sports> 
man and as a w^arning to the unscrupulous individual. 

It is not a practicable proposition to forbid the use of baits for 
tigers and leopards. If it were done, the number of these animals 
would increase at a tremendous rate, with the natural corollary that 
the numbers of deer would go down. The United Provinces tigers 
and leopards are not usually man-eaters because at present they find 
j)icrity to eat in the forests that Mr. Hakimuddin says are practically 
denuded of game. If you reduce their food suf>ply by having too 
many of them, the position will become very different. I'he man- 
eaters that occur in the United Provinces are nearly all in the high 
liills, where their food supply is definitely short. 

While admiring Mr. Fiakimuddin's enthusiasm for the protec- 
lion of wild life, I feel that his article, based as it appears to me to 
he on unsound data followed by very doubtful deductions, is more 
likely to do harm than good to the cause he advocates. Successful 
game preservation must go hand in hand with the interests of the 
genuine .shikari ^ whom Mr. IJakimuddin’s suggestions would tend 
(o drive away from the United Provinces forests altogether. 1 would 
mention in closing that personally 1 do not shoot at all except for 
food and that the study of wild creatures has been my hobby ever 
since 1 w^as a boy. 

F. W. CHAMPION, I.F.S., 

Lansdownf: Deputy Conservator of Forests^ 

The )iilh May 1939 . Kalagarh Forest Division, United Provinces, 
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THE SWARMING OF CICADAS 


Sir, 

In the course ol inspection to-day as 1 was passing uridei a 
liuchanania latifolia tree, I felt, from the sensation on my face and 
hands, as if there was a slight drizzle; I looked up to see the cause: 
but at first sight, nothing could be made out. Then I asked the 
cooly who was with me what caused the “drizzle;” he said it was 
due to an insect and I saw one flying about. Then 1 imagined at 
first that the iirsect, in the course of its flight, moved the leaves, and 
water collected on the leaves (it had rained the previous night) was 
falling. Soon I realised it could not be drip and then noticed on 
one branch tw^o or three cicadas close together and from their move- 
ments thought it might be the mating season. Soon after, 1 saw that 
what was falling on our faces and hands was sorhe watery fluid which 
was being squirted sideways from the side of the abdomen of the 
cicada; the fluid was not just dropping down but was being ejected 
to some distance as if from a syringe. Subsequently I saw there 
were many other cicadas on other branches; it was this that was 
rcsj)onsiblc for the drizzlc-like efleci iindei the tree. 1 have no 
doubt that the Entomologist knows all about this phenomenon; but 
this may be of interest to other lay readers of the Imlian Forester. 

C. M. KUSHALAPPA, 

vSalem: ]Vorkifif>; Plans Officer, 

The May No. I (Salem) Division. 

[These observations are confirnuil h\ the data Imblished in 
Indian Forest Records, Entomology Series, I'ol. II, No. [)age ista . — 
l.imoK.] 


SOME UNCOMMON SPORTS OF PALAS (BUTEA 
FRONDOSA) 

Sir, 

I have come across the following uiuominon varieties (?) of 
Bulea frondosa which I record for the information of readers of the 
Indian Forester i 
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Yiluxjw Fix)WERS-~i/w<<7<i iulm (?) — The (lowers are canary yellow, 
otherwise the tree resembles the ordinary pa las. There are two 
middle-aged trees between furlongs 5 and 6 of mile 35 of the 

liurhanpur-Amraoti road, on the left liand side of the road. These 
trees have been marked with a red-ochre band. Both the trees were 
in full bloom on 17th February 1939. “Dufaycolour” photograph of 
one of these trees and an adjoining tree with the ordinary red flowers, 
as also a close-up of their flowers are in my possession. Seeds, if 
set, will he collected. 

Orange Feower.s — Butea auran/ea (?)--'! he flowers are bright 
orange or peach-coloured and easily distinguishable from the 

ordinary red flowers even from a distance; otherwise the tree resem- 
bles the ordinary palas. I have seen only one such tree in full 
bloom, on i^lh March 1939, along the right (northern) bank of the 
iiala cro.ssed by the Jubbulpore-Katni road on the 8th mile. This is 
the second tree on the left (going from Jubbnlpore to Katni) about 
two chains from the raised causeway, and just below a kalcha well, 

dolour photographs of the tree and a close-up of the flowers con- 

trasted with the ordinary flowers arc in my possession. The tree 
had some green pods on it. Seeds, if set, will be collected. 

White Fi.owers — Butea alba (?) — tree bearing white flowers 
is said to exist in the Saugor Civil Station but 1 have been unable 
to trace it. Another tree is said to exist in a temple at Nasik. 

Single Leaelets. — Instead of the usual trifoliate leaflets, this 
tree has single leaflets throughout. Fhe flower buds appear annually 
in profusion but never open (abortive). The tree is growing in a 
held in a maJ^uzari village by name Nayegaon on the Rukhar- 
Sakata forest road, Seoni Forest Division, about one furlong from 
the road on the left. Fhe leaflets are slightly -bigger than those of 
the ordinary palas and the branches somewhat drooping. 1 have a 
black-and-white pliotograph of this tree, jaken on 5th March 1939, 
in my pcLSsession. 

K. P. SAGREIYA, b.a., b.sc., i.i .s., 
NaCiVUR. SilxncuUiirisi, Central Provinces and Berar. 
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NOTE ON THE YARUCTIES OF BUTEA FRONDOSA 

In the journal of the Bombay Natural History Socit'ly, VoJ. VI, 
p. 107, Mr, Ommanney records a variety oi this species which he saw 
at Ghodra in the Pancli Mahals. Instead of the customary dazzling 
blaze of orange, the Howers were of a pale-yellow. I’he bases of the 
petals were primrose- y el Ioav shading (o a creamy tint on the edges 
and on the reverse sides. 

Lt.-Ca)l. G. K. Luard describes a variety seen by him in Maiipur 
Pargana, C^entral India Agency, which produced golden-yellow 
flowers. (Jr, Bom. Nat. Hist, Soc., XX Jl, p. ^505.) 

A yellow variety is said to occur in Amraoti, Berar, and in Lal- 
bagh Garden, Bangalore. 

As regards the lyiiioliale Butea, its (Udinence has already been 
recorded by A. B. Puiide of Indore Forest Service from the norih 
and north-western portions of the Indore State (///d. For. XXXfV, 
]). ‘>,58) and by C*. A. Malcolm, i.i-.s., from Saugor, Cx*ntral India 
(Ind. For. XI A', p. 504). — Forest Botanist, F.R.I., Dehra Dun. 


REVIEWS AND ABSTRACTS 

FOREST TREES AND SHRUBS OF CEYLON 

The draft of the first de.scriptive check list for Geylon, published 
ill January n)y,y, lies before us. This is the fourth of llic “check lists 
of the forest trees and shrubs of the British Kmpire” which are spom 
sored by the Imperial Forestry Institute and edited by Dr. Burtt 
Davy and Mr. Hoyle. 

The only work dealing with the vegetal ion of C'eylon is Trimen’s 
monumental flora in six volumes (with an additional volume by 
Alston), which is too bulky to be conveniently carried, and, moreover, 
its price puts it far beyond the reach of most forest officers. Hence 
the publication of a volume of handy size which will enable the 
■woody species to be identified, is sure to find favour w’ith those whose 
work lies within the forests. 

We say that the book will be welcome to forest officers, but it 
would be more accurate to say, to junior forest officers, for the older 
men will find that almost all their well-known species are 
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inasqucradiiig under new iiaiucs. All these diaiiges in nomenclature 
are hourid to be a source of irritation. 

It is bad enough to find that a tvell-known tree like Bornbax 
mnlabaricum DC. must henceforth be known as Gossampimis 
malabarica (DC.) Alston, but one can easily realise a forest officer’s 
sense of frustration and wasted effort to find that the same tree is 
also called Gossampinus hepiaphylla (Schimper-v. Faber, Pflanzen- 
geographie). 

Further, all forest officers are acquainted with tlie name 
Poinciana regia Bojer, for the “C/// Mohur.*' In Kew Bulletin for 
1920 we read that the correct name for this plant is Delonix regia 
Riif., but we find that the old name is retained in the list of trees 
now under consideration whereas the new name is adopted in the 
Uganda check-list. A forest officer may be permitted to ask ’‘is the 
correct name of the Gul Mohur, Poinciana regia or Delonix regiaT* 

Forest officers have a very real grouse here. All of them recog- 
nise that nomenclature should l)e placed upon a proper basis and 
that in many cases changes in names of well-known ]>lauts are neces- 
sary to achieve stability. What they do object to is having to learn 
several names for the same plant, and not knowing which actually 
is the correct name. They say “don’t change a well-established name 
without due deliberation, but if it is necessary to change it, for the 
Lord’s sake, let there be no further change;” and one must agree 
with them. 

On the cover of this publication we read that the check-list has 
been compiled by two officers of the Ceylon Forest Department 
assisted by the staff of the section of botany, Imperial Forestry Insti- 
tute, Oxford, while in the introductory note it is stated that the 
staff of the section of botany compiled the check list w^ith the assist- 
ance of the same two officers. It ought not to be difficult to find out 
who actually compiled the check list and wdio actually assisted. 

Space has been found for a considerable amount of interesting 
information regarding the more important trees. There is a list of 
conifers introduced into Ceylon with details of the results obtained. 
There are two indices, one for local names and one for scientific 
names. A short bibliography is also included. 
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I'hose responsible lor the production of this check list are to 
be congratulated on the successful coiiipletioii of an arduous and 
tedious piece of work. We have noticed one or two slips. Aialantia 
is wrongly spelt in the index of scientific names, and in the same 
place the name Bombax L. should be underlined. 


n: L. B. 


AUSTRALIAN EXPERIENCE OF SOIL EROSION* CONTROL 

(i) GULLY LROSION 
By E. S. Clay'ion 

yjew South Wales Dept. Agric. Leaflet^ 193b- Government Printer 

Sydney, 

This is a very practical little guide to one phase of erosion con- 
trol, namely, the curing or plugging of gullies in eroding farm and 
grazing land. It emphasises that gully control is merely a means to 
an end, which is to get the plant cover re-established; but in many 
cases where erosion has gone deep, some form of simple engineering 
work is essential if the rot is to be stopped. 

We all know what an erosion gully looks like. What we want 
to learn is how it can be mended. This leaflet contains a number 
of sound suggestions. First, the gully head must be prevented from 
digging further back; this can be done by pegging a wad of straw 
into the undermined bank and pinning this down with posts and 
cross-battens. Or it can be done by beating down the undermined 
portion into a gentle slope, provided of course tJiat there is a good 
j^rospeci of getting plants to cover it up. Or in shallow^ gullies it can 
be done by a check dam placed close to the head, so that the hole 
(ills up with a cushion of silt. 

Next the bed of the gully must be altered from a V-shape cleft 
to a series of broad steps. This can best be done by making a series 
of small check dams all the way down, using any local material that 
comes handy. The most dilhcuit case is soft sand when nothing but 
sand is available. 
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{«) REPORT OF COMMISSION ON EROSION IN VICI ORIA 
Feb,j 1938. Government Printer, Melbourne, 

riiis excellently illustrated and brief report shows very clearly 
that all the phases of erosion so familiar in India, namely, sheet- 
washing, gullies, stream-bank cutting and landslides, are all at work 
in Australia, and the causes are also the same — bad field technique 
and heavy grazing. The report rightly empitasises the need for better 
methods otT reducing run-ofl, and concentrates attention upon 
contour banks as the best means of resuscitating pasture sward which 
has beeh broken up or destroyed. 

In planning the altered course of a trained stream, it points out 
that the object should be, not to shorten the course, but to lengthen 
it by winding, because this is nature’s own method of handling the 
job. Every bend that is cut out by straightening the course means 
a steeper course and a greater potential strength for carrying silt 
down the river. The first thing a layman wants to do as soon as he 
becomes interested in stream training is to straighten it out! 

The situation in Victoria is apparently being handled by a Soil 
Conservation Commission made up of river users, water users and 
soil users formed into disjtrict units and given some executive powers 
to coerce the owners who will not cooperate. But the trouble in 
Australia is the same as in India — there are not nearly enough tech- 
nically trained men to guide and control the work on a scale com- 
mensurate with the needs of what is rapidly becoming a desperate 
situation. 

R. M. G. 


DOMESTIC OCCURRENCES 

Birth, — Sl'ARTE. — On agih June, at the Canada Hospital, 
Nasik, to Maisie, wife of H. W. Starte, i.f.s„ Conservator of Forests, 
a daughter. 
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EXTRACTS 

THE RELATIVE STABILITY OF INDIAN VEGETATIONAL 

TYPES 

By H. G. Champion, 

CoNSKRVATOk OF FOUKSTS, NaIM TaI. 

[PrrsidrnlinI Address delivered at. the Eighteenth Annual Meeting 
of the Indian Botanical Society at Lahore on ^th January 1939-1 
I. — lNTRODUfrrOR\ 

To the casual observer, most of the familiar types of vef^etatiou 
seem to retain iheir general appearance and (oniposiiion over long 
]>eriods of titne; wlial he remembers from his diildhood as open 
tiiorny scrub 8 to 15 feet high, perhaps with here and (here a grove 
of mangoes, still looks the same when he reaches manhood and even 
old age; and similarly for the open grassy plain, the sandy river bed 
with grassy tussocks, and the closed forest on hill and plain. 

If his attention is drawm to the matter, the older man will quite 
|>robably tell you that there was tree forest in his youth supplying 
all local needs for timber, tools and fuel, where now you see only 
open thorny scrub; but sometimes, on the contrary, he will tell vou 
that a certain tree jungle was onlv a stony gravel bank or open grass 
land in his youth. The close observer of such (hanges — we now 
term him a plant ecologist — quickly realises that, except in unfre- 
quented parts of the country, change, not siabilit\. is the order of the 
day for the vegetation occupying the soil. T he old villager remem- 
bers only the outstanding instances, but the ecologist finds that it 
is exceptional in India to find areas which do not yield evidence 
direct or indirect of having changed considerably from a former con- 
dition and of being likely to change further in the future Ihe 
tempo of these changes varies wnthin very wide limits, being as a rule 
faster the more recently and intensely human influences have im- 
pinged on the area considered. 

II. — Existing Vegetational Types 

India has a wide range of vegetational types corresponding with 
its exceptionally wide range of climatic conditions, from the edges 
of the eternal snow to the hot constantly moist forests of the Western 
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Ghats and the l^ot continuously dry desert vegetation of Sind and 
Rajputana; also to the wide variation in soil from loose dry sand 
to stiff clays, laterite, black cotton soil, and the dark humus soils 
of the temperate hill ranges. A survey of the forest and shrub types 
of India and Burma was published in 1956 and studies have been 
published, several of them in the Society's Journal, of non-forest 
types such as the low de.sert vegetation, lake side herbaceous and 
aquatic floras, etc. In my presidential address to the Botanical 
Section of the Indian Science Congress in 1937, I developed the 
thesis that forest was what is known as the climax vegetation over 
almost the whole of the country, with only relatively minor excep- 
tions notably in the dry eastern areas and the tops of the Himalaya 
above timber line, and this view appears to be shared by the major- 
ity of writers on the subject. 

For the purposes of this address, we need make only the sim- 
plest sub-division of the vegetative cover as we find it into: 

(1) Grassland, 

(2) Savannah forest (/.e., open wotnly cover with herb vegeta- 

tion between), 

(3) Scrub, 

(4) Deciduous forests, 

(5) Evergreen forhsts, 

though references may be made to aquatic vegetation, cultivated 
crops, the special vegetation of our estuaries, etc. It is proposed 
to consider representative occurrences falling into each of these sub- 
divisions from the point of view of their past history, known or 
deduced, the factors affecting their present apparent stability, and 
finally their probable future, 

III. — Evidence of Chance 

It is necessary first to consider briefly .in what direction evidence 
of past history may be available if looked for. Firstly, there may be 
written records as in the well-known instance of the hunting exploits 
of the Moghal Emperors in Etawah District; here the level tree forest 
with local heavy grass, then frequented by rhino, etc., has in two- 
three centuries become tortuou.s ravine land with thorn scrub and 
only poor thin grass, 
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Secondly, we frequently have direct archaeological evidence of 
which perhaps the best example personally known to me is just out 
side India in what is known as the Dry Zone of Ceylon, now under 
almost unbroken forest over hundreds of square miles, but 1,000 
years ago supporting a great population, the ruins of whtisc cities 
and irrigation works are scattered throughout. 

Less obvious evidence of a similar type is supplied in nearlv 
all our hill tracts by traces of ancient terracing of the slopes, prov- 
ing they have once been completely (Icared and cultivated. 

Again, the vegetation itself may provide useful evidence of 
changes which must have occurred, or at least influences which must 
have been at work, during the last century or so. A common clue 
is the presence in a forest area of a patch of growth of varying extent, 
usually on g(K)d .soil or a warm .slope, and near water, differing from 
the surrounding growth in specific composition and form, and 
characterised by the presence of big branchy shade or fruit trees 
such as mango, niahua and tamarind and often exceptionally largo 
and branchy specimens of the jungle trees, also proving as definitely 
as any written record that here is the site of an old clearing and 
settlement with the manifold influences which man and his grazing 
herds formerly exerted in this spot and its vicinity. 

Often associated with the type of evidence just mentioned, but 
still less obvious to the lavman and very liable to be overlooked by 
the botanist who is not also a forester, is evidence supplied by the 
average age and uniformity of the tree crop an area carries. A 
forest devoid of .scattered trees which ha>e reached the natural span 
of life of the constituent species cannot be in equilibrium with the 
habitat, and influences must have been at work accounting for their 
absence. As an example of this, I may quote an apparently stable 
pine forest in Kumaun well covered with trees of all sizes except 
the biggest which other similar sites normally carry. Age studies 
showed that these trees despite their range in girth from three to six 
feet were all of very much the same age. 100 — 120 years (the natural 
term of life is over 200) and on closer examination traces of partial 
terracing were discernible here and there. It can hardly be doubted 
that the whole slope had once been cleared of trees for the .shifting 
cultivation previously practised: furtlicr support for the deduction 
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was available in the general historical records of the tract which 
shew that it formerly carried a relatively dense population. 

This general type of evidence has to be accepted cautiously or 
the student finds himself begging the question he has set himself. 
The extensive hill tracts between Bengal, Assam and Burma offer a 
most interesting ecological problem in this way. Vast areas notv 
carry a dense growth of bamboo (primarily mult or Melocanm 
hamhusoides) with scattered trees of species mostly found in the wet 
tropical evergreen forest such as Diptcrocarpus alntus, Man gif era 
hmgipes, Amoora, etc. Clearings for shifting cultivation are known 
to become covered in time by this bamboo and to leave scattered 
trees of the original forest, and the natural deduction woidd be that 
the type has originated over the whole area in this way, but miuh 
further evidence is necessary before this hypothesis can be considered 
as proved. 

The example just (| noted also provides an instance of another 
type of evidence to be considered, i,e , indications in the com|X)si- 
lion of the vegetation itself that it differs, for no reasons apparent 
in the site and .soil, from the type which is associated with such soil 
and site elsewhere. Thus, the soil and site in our example are 
often such as elsewhere carry closed evergreen forest including the 
species of whicli isolated examples are found standing over the 
bamboos or on steep slopes and in sheltered ravines. Such an lurea 
should, one deduces, also carry closed evergreeti forest: surely must 
have done so in the past, and perh.ips ma\ vet do so again in the 
future if restraining influences are kept away or removed. 

Other instances are provided by the predominance of thorny 
and inedible species in almost all the remaining woodland of our 
thickly populated districts, and by the predonrunance of the hardiest 
species (especially gregarious ones like Shoren rohnsta) in the more 
extensive forest areas. I have previously quoted a striking example 
of this from the W. Himalaya, where a single spur rising from a 
river at 2,500 ft. to about 6,500 ft. carried residual forest at three 
levels; it had at the bottom almost pure stunted sal forest with a 
little thorny undergrowuh of Carissa, Randia, etc,; then after a break 
a pure chir pine forest with no undergrowth whatever; and finally at 
the lop pure oak, The oak is very hardy to lopping and had a 
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mixlurc of Rhododendron aiid 1‘ieris wliich was in far higher [)ro 
portion in the opener fringe, than in the better stocked forest further 
from liuman habitation, these species being inedible to cattle and of 
poor fuel value. 

'rhe evidence so far considered has dealt with past changes; 
tlierc may also be evidence of changes to come. One example from 
the plains and one from the hills will suffice. Many old woods of 
sis,ni {Dalhergia sissoo) will be found to have no young .sissu on the 
ground but a copious supply of Holoptelea which will replace the 
sissu as it dies out from old age. Similarly examples are common of 
a maturing blue pine wood with ample regeneration of silver hr but 
no young blue pine. 

IV. — ^Agencies of Change 

We will next review the chief agencies at work on the vegetation 
likely to affect its stability and bring about changes, dealing firstly 
with injurious agencies and the opposite efit'ets of removing or 
restricting them, and then wdth the results of intelligent human 
endeavour. Most of these agencies have been mentioned already. 
To them must be added the natural changes taking place in new or 
disturbed soils with the passage of time. 

1 . Clearing for Cultivation, — ^'fliis in India normally means 
the destruction of woody growth of .some sort and its replacement 
by cultivated, usually herbaceous crops. Occasionally grassland is 
similarly treated. 

Clearing round Cultivation and Settlements by removal of 
building material and fuel, sometimes with intentional destruction 
of trees to improve grazing or to keep away wild animals ; burning 
and lopping for fodder arc important contributory factors. The 
results vary with the original vegetative type, but the general effect 
is degradation of high forest to savannah types with open tree cover 
and herbaceous or shrubby undergrowth, the latter with the weeds 
of cultivation and waste places prominent. Where cattle are herded, 
nitrophilous vegetation becomes conspicuous. The trees tend to 
become limited in time to a few species, either u.seless ones or favour* 
ed fruit and sliade trees. Invasion of introduced weed species fre- 
quently follows, Lantana and Eupatoriurn being outstanding exam- 
ples which have so altered conditions that w^e cannot yet say what 
the ultimate outcome will be. 

D 
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3. Grazing , — ^All original vegetation is of course subject to the 
grazing and browsing of the wild animals naturally associated with 
the site, but on available evidence though this influences in some 
degree the proportions of the several component species, it does not 
affect the general type or form of vegetative cover. The grazing of 
domestic herds on the other hand is a totally different matter in that 
the intensity factor is increased beyond all proportion to the stock 
of wild animals they displace, and with fire constitutes the most influ- 
ential agency now affecting the vegetation. Such heavy grazing in a 
forest usually affects it mostly through its deterrent action on the 
regeneration of the tree species; by trampling and exposure of the 
soil, conditions are rendered more difficult for the seedlings and such 
as survive are exposed to being eaten by the cattle, only some species 
being adequately protected by non-palatability. The intensity fac- 
tor is important, for a light degree of grazing by reducing the under- 
growth and exposing the mineral soil may actually facilitate the 
establishment of tree seedlings especially where there has been much 
accumulation of raw humus as in our fir forests. It will be noted, 
however, that in both cases the natural course of events will be 
altered by the introduction of the domestic grazing factor. 

Considering herbaceous growth, grazing again exerts a very far- 
reaching influence, varying much with vegetative type and locality 
and grazing intensity^ Inedible species are always favoured, e.g,. 
Cassia spp., Asclepiadacea, etc., as also arc thorny ones, e.g,, Mimosa, 
Zizyphus, etc., and ground lost by the more edible herbs and grasses. 
On the other hand, grazing of grassland on old cultivation, etc., fre- 
quently prevents or delays its occupation by the coarse tall grasses. 

The kind of cattle grazing is also very influential, the browsers, 
goats, buffaloes and to a less degree sheep, cjiecking woody growth 
far more than cows and horses. Heavy grazing by browsers may turn 
dense high forest into grassland or scrub in a tree generation by in- 
hibiting tree regeneration whilst the old crop slowly dies out; this is 
visible throughout the fir forests of the Himalaya. 

The direct results of grazing are accentuated by the activities of 
the accompanying graziers who lop the fodder trees for their flocks 
and herds, encourage the extension of grassland by burning and 
girdling and meet their own needs for building material and fuel. 
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4. Burning. — Much has been written, mainly by foresters, of 
the effects of burning on the natural vegetation of the country, and 
it cannot be repeated here. The general effect is to degrade the 
vegetation to a form typical of a drier climate than is indicated by 
the meteorological records, thus moist evergreen forest is degraded 
to deciduous forest or grassland, deciduous forest to savannah, and 
moist coniferous forest to scrub or grass. Where the general facies is 
not much altered, the species composition is altered in favour of the 
lire hardy species; thus in the Gangetic plain, we hardly know what 
the natural forest was like before it was affected by human influences 
including burning, but there is ample evidence that most of the 
forests which are now almost pure Sliorea, must have been much 
more mixed, with Shorea rare or even absent in many places. Again 
the present monsoon savannah type forests contain little except the 
most fire hardy species such as Lagers troe miff, parviflora Sterculia 
villosa, Bomhax, etc., though there arc plenty of others now limited 
to favourable moister spots which could grow equally well with them 
if it were not for the periodic fires associated with human settlement. 

5. Abandonment of Cultivation. — I'he succession of vegetation 
which occupies abandoned arable land provides one of the most 
conspicuous examples of ecological changes and all of us must have 
personal knowledge of several examples. Factors to be kept in mind 
are the duration and intensity of the cultivation which determine 
the extent of survival of remnants of the original vegetation, the 
surrounding vegetation which controls the relative ease of colonisa- 
tion of the vacant site, and the incidence of grazing and burning. 
Long continued cultivation of land formerly under forest is liable to 
alter the soil both physically and biologically so radically that reoccu- 
pation by forest may be extremely slow. Instances could be quoted 
of old fields in the middle of a forest which after 50 years or more 
still appear much as they must have done a few years after they were 
abandoned. However, more generally, grasses and other herbaceous 
vegetation quickly occupy the ground; shrubs and trees, especially 
those with effective seed dispersal mechanisms soon follow, particular- 
ly on old banks or bunds. Further development is too varied to dis- 
cuss here, but in a general way, if restraining influences are light or 
moderate, there is a slow progression to the vegetational form appro- 
priate to the climate and soil as indicated by undisturbed areas in 
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the locality, and a still slower progression to the same specific com- 
position. If the restraining influences are more effective, the pro- 
gression continues to some stage short of this, and then appears to 
become stabilised as what is termed a sub-climax. 

6 . Stoppage of Intensive Grazing. — In any heavily grazed area 
where grazing has been excluded or considerably reduced, mark^ 
changes soon become apparent in the ground vegetation, often very 
quickly if conditions are at all favourable. There may be a marked 
increase of the more delicate edible grasses and herbs, but this may 
be followed by their displacement by the coarser perennial Species 
(and so deterioration as grazing land). After this, progression usually 
takei place much as described in the preceding section towards the 
climax vegetation of the locality. Where the grazing ground was 
degraded forest, protection will have some of the effects just 
described, and may lead to copious regeneration of tree species re- 
establishing a closed tree CTop which will bear for a century or more 
the signs of its past history. 

7. Fire Protection. — It is only in the last decade or so that the 
far-reaching effects of excluding lire have been realised, just as the 
great influence which burning has had on our vegetation was also 
not adequately grasped. Grasshmd is still mostly burnt annually, 
partly in the belief that it improves the species composition, but 
mainly to induce an early flush of edible new growth in the lean 
months from March to June. Burning grassland tends to check or 
inhibit tree growth, and so protection usually results in its develop- 
ment, e.g., Macaranga in the North Bengal sal tract. Burning in 
deciduous forests prevents or checks the development of all fire- 
tender species, and almost all evergreens are fire-tender; protection 
accordingly results in the closing up of the forest with a greater 
variety of species and in the addition of a proportion of evergreens 
varying with the climate and site and other factors. Fire protection 
of most types of scrub growth results in their progression to tree 
forest, Cfg., temperate montane scrub to Finns excelsa. 

8. Human Control— Out object in striving after an under- 
standing of these changes is twofold, viz., 

(1) the purely scientific thirst for knowledge and under- 

standing of ultimate causes and 

(2) the application of the knowledge gained to the control 

of our environment to make it conform to our wishes. 



EXTRACTS 


19391 


519 


Much long established agricultural practice is of course the 
application to the control of vegetation of experience gained by long 
experience and much trial and error experiment. The proper 
management of Indian grassland and grazing to which so much 
attention has been drawn of late, is a big field wliich is calling most 
urgently for a large force of scientists. I leave this aspect of my sub- 
ject to those more competent to describe it. The introduction of 
systematic forest protection and management some 70 years ago has 
given results in all parts of this country which are full of interest 
and importance to the student of ecology. The countless instances 
where forest growth has since been completely destroyed right up to 
the legal boundaries then laid down, so that the protected forest is 
mistaken for an artificial plantation, may first be cited as a conspicu- 
ous feature. Within the forest the most important changes have 
resulted from protection against uncontrolled felling, from fire pro- 
tection and from limitation or local exclusion of grazing. Again 
only one or two instances can be quoted. There are many exam- 
ples also where inferior scrub has now developed with protection to 
valuable productive forest. In Bengal and Assam, a dense evergreen 
undergrowth, which has developed in sal forests, has completely in- 
hibited the natural regeneration of the sal; sal how^ever is by far the 
most valuable timber tree, so that to maintain it and get up a new 
crop of sal, special measures have to be taken to replace the ever- 
green undergrowth by a light grass grow^th, by cutting and burning. 
Ecologically speaking, a climax forest of unknown composition but 
evidently largely evergreen and probably with only local patches of 
sal on suitable sites has in the past been converted by human agency 
probably through grassland and savannah into a nearly pure sal 
sub-climax type which would progress again towards the climax with 
continued fire protection, but for timber production purposes has 
to be brought back to and maintained at the sal fire sub-climax. 
Just as the selective destruction of useful constituents of a mixed 
vegetation has been a marked feature in the past, so the selective 
protection and extension of desirable species is an important objec- 
tive of intelligent management, and is gradually bringing about far- 
reaching changes in our woodlands, and in similar ways it is to be 
anticipated it will do the same in our managed grasslands and mixed 
grazing areas, T^e opinion has been expressed that "India has nq 
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natural grassland area/* whereas it seejns quite likely that an increas< 
ing area will have to be maintained by artificial control of other 
vegetational types. 

V. — Changes in Progress in Different Types 

lw->Gras»land— 

(a) New riverain grass of North India. — Sacchartim spontaneum 
is the characteristic species and may be maintained for some length 
of time by flooding with redeposition ol sand by burning and graz- 
ing. In time however it very usually progresses to the khair-sissu 
and Populus-Tamarix types of forest. As a type it is always being 
reproduced in suitable localities, but on a given area is shortlived. 

(b) Older riverain grass of North India. — Grassland of various 
types is typical of the more stable lower alluvium. The grasses are 
mostly tall and coarse but provide valuable grazing from new growth 
after burning. The wetter sites often remain under grasses such as 
Phragmites Karka and Saccharum procerurn, etc., until silt deposi- 
tion raises and dries them but the drier and higher sites are slowly 
colonised by tree growth, fire hardiness and often frost hardiness 
being essential to success. Fire protection results in increase in the 
tree growth and it is evident that the grassland would soon progress 
to monsoon forest as the next stage. The higher old alluvium also 
carries a great deal of ^grassland again of tall coarse grasses such as 
Anthistiria gigantea, Erinnthm spp., etc., with Imperata. The re- 
sults of protection indicate that much of this is also fire conditioned 
while other parts appear to be old clearings and will progress to 
monsoon forest, notably sal forest. 

{c) Temperate grasslands of South India Hills. — Ranganathan 
and Bor have recently wnritten on this type, the former holding it to 
be a stable true climax, and the latter believing it to have been 
mostly preceded by the evergreen forest now limited to the sholas 
persisting only on favourable sites; I had previously upheld the 
latter view. 

(d) Alpine Detailed studies are wanting but this 

may well be a true climatic climax. 

2«^Savaiiiiah types-— 

{a) The riverain savannahs have been mentioned with the 
evidence that whilst they may fretjuently be a natural stage in th^ 
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primary succession from river deposit to closed forest; they tend to 
be maintained as such by fire and grazing. 

(b) Deciduous savannah forest is met with all over the hills and 

plateaux of Central India especially in the rather drier tracts and 
sites. In many parts progression to closed forest can undoubtedly 
take place with protection but other parts may well be viewed as the 
climax type. I 

(c) Thorn savannah may be taken to cover much of the open 
forest of the Punjab rakhs and the open dry Acacia forests of tho 
older alluvium and Central India. Evidence can be found indicat- 
ing that much of the latter owes its existence to the degradation 
under human influences from the drier variations of the deciduous 
monsoon forest, but the Punjab semi-desert type though anything 
but free of human influences, is not far removetl from the climax 
type. How rapidly the rakhs are disappearing is known to every 
resident in and visitor to the Punjab. 

3.-— Deciduous forest— 

The summer deciduous monsoon forest is perhaps the most 
characteristic in India. It includes the sal and teak bearing forests 
occupying most of the remaining forest area and has provided most 
of the examples already (quoted above of change and human influ- 
ences. It is indisputable in many places that it has displaced ever- 
green forest and abrupt changes are constantly met with which are 
definitely not traceable to changes in rock or soil. Owing to the 
sensitiveness of evergreen seedlings 10 exposure and still more to 
fire, and probably to the soil changes which have taken place, the 
return of the evergreen is usually a very slow process and the decidu- 
ous type appears very stable. At the same time, though composition 
may be different, the general fonn of the deciduous forest is prob- 
ably the true climax vegetation of a great part of the country. 

The khair-sissu forests of new riverain soil have already been 
mentioned and provide one of the best available examples of a type 
which is always only a phase (sere) in vegetational history. It never 
regenerates itself on the same site but provides shelter for the estab- 
lishment of a new stage on the way to the typical monsoon forest, 
a phase characterised by such trees as Holoptelea, Albizzia, Botnbax 
and 4 dim- In dri^r climates, the poplar — tamarisk forest gradually 
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changes to the thorn forest of the upper Indus basin. Soil changes 
are obviously closely associated. 

The status of our rather limited temperate winter deciduous 
forest is less clear, but it is certainly frequently succeeded by coni- 
ferous forest or evergreen oak. Elsewhere it seems to be stable and 
conditioned by soil and moisture conditions. 

4,^— Scrub types— 

Except for desert scrub and alpine scrub (notably Rhododen- 
dron spp.) all the main scrub types met with appear to be quite 
definitely ascribable to degradation types from high forest, or several 
stages in primary or secondary succession. Examples are the shrubby 
growth of Wendlandia, Melastomacefc, etc., of the south, Dodonaa 
Woodfordia, Adhatoda, etc., of the north, Indigofera, Spiraa, etc., of 
the temperate hills, and the dwarf mangrove of our deltas. 

S^Evergreen forest— 

The moist tropical evergreen forest appears to be the climax 
type wherever the annual rainfall exceeds 8o inches and the dry 
season is not prolonged. If this is correct it must once have occu- 
pied a much larger area than it does now, even allowing for its pos- 
sible absence on unfavourable soil types. Mention must be made 
of our tidal forests as these are so obviously changing as the land is 
raised higher and higher by deposition of silt, and by the varying 
salinity of the water submerging them. Our coniferous forests as a 
whole are decidedly stable though examples of the fluctuating equili- 
brium with broadleaved forest and between the several species of. 
conifer have been mentioned. 

In conclusion, a few remarks are called for on the nature of the 
climax vegetation to whicJi repeated references have been unavoid- 
able, the end stage to which all existing vegetation is presumed to 
be progressing for the first (primary succession) or subsequent (sec- 
ondary) time. Still the most wide.spread view is that developed by 
Clements that for a given climate both vegetation and soil tend to 
develop to a single climax form whatever the initial’ differences; the 
climax vegetation is not expected to be absolutely uniform as there 
will always remain local factors opposing the climatic ones checking 
attainment of the climax (giving us a preclimax) or permitting over- 
stepping to a more advanc^ stage (a postclimax). Other workw 
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find themselves unable to acxept this nionodimax view and consider 
that each markedly different type of site within a climate has its own 
climax of ecpial status with the rest, and consider this multiple clh 
max conception to lit better the available information, llie differ- 
ence between the two views has perhaps been overstressed in some 
quarters and is perhaps not of very great practical importance. 

The object of this address is to invite attention to the wide- 
spread occurrence of vegetational change both forward or succes- 
sional and backward or retrogressional, and to the importance of the 
study of these phenomena with a view to their control for the bene- 
fit of the country. To what extent that objective has so far been 
attained may be indicated by the nuniber and scope of ecological 
contributions to the Society’s journal in the future. Although 
Volume I has a useful paper by Dr. Dudgeon, there have been very 
few since. — The Journal of the India)! Hoi unit aJ Soriely, I'ol. XJTII, 
iVo. 1, pp, 1 — 12. 


WANTED A DICTATOR? 

“India needs a dictator." This has been repeated in our hear- 
ing again and again so that we have been forced at least to consider 
whether such a statement lias any truth in it. The more we con- 
sider it, however, the more we feel inclined to agree with it. For, as 
we look around us, we see that the firogicss is too slow. In agri- 
culture and wx believe in most other matters, India seems to need 
a strong hanil. C^rops in Government farms or in farms connected 
with agricultural institutions seem definitely to be superior to the 
crops of the villagers just across the road. Rut many of these vil- 
lagers do not seem to want to change either their seeds or their 
methods of cultivation, both of wdiich have been handed to them 
by their fathers and their grandfathers. A (ow in an agricultural 
institution may be giving 40 to 50 lbs. of milk a day, but that of the 
villagers is only giving 4 to 5 lbs. per day, yet how^ many of such 
villagers are seriously considering the improvement of their cows by 
careful breeding and selection? A man using modern implements 
can now easily take crare of 20 to 50 acres of land, whereas one using 
a (led (country-made) plough can take care of 5 to to acres only, 
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Can any one, therefore, deny the fact that if a strong hand is used 
the progress in our rural areas would be much more rapid than it 
is now? The above, however, do not seem to us to be "so pressing 
as some other problems in agriculture. 

One of the things we would like to see the government 
authorities adopt as part of their immediate programme is the con- 
trol of erosion. It has been pointed out again and again that ero- 
sion is robbing our nation of our very life blood as this process im- 
poverishes the soil to such an extent that a field, once considered to 
be rich, is sooner or later depleted of its fertility. In order, therefore, 
that the nation be no longer robbed of its heritage given to us. by 
God, we plead that this waste in the form of soil carried down to 
the ocean be stopped at once. A country wide survey of agricul- 
tural lands in the province in order to find out the extent of damage 
done and also in order to find out where immediate steps should be 
taken to prevent this loss is, to our minds, very necessary for not 
only keeping up the fertility of our lands, but also for reclaimirif* 
those that are almost beyond hope of any possibility for reclama- 
tion. Such steps, we have no doubt, will help to increase the pro- 
ductive power of the agricultural lands in this country, a thing sore- 
ly needed when a good part of our agricultural population go from 
one day to another without sufficient food. For it is indeed pain- 
ful to see, as one goes around in these provinces, the dreadftil loss 
that is caused to the country by man’s attitude of indifference to one 
of the most important factors of production, namely, land. I.and 
that should be capable of producing the best kind of wheat that 
there is anywhere in the world, is now only capable of producing 
bajra, a millet, so poor that it does not even pay the cost of produc- 
ing it. Some lands have been rendered almost completely useless 
by erosion so that only grasses of the very poorest kind would now 
grow on them. It is high time, therefore, that something more be 
done about it sooner or later, besides the very feeble attempts made 
by the Forest Departments for attacking this very serious problem.— 
The Allahabad Farmer, Vol. XIII, No. 2, March 1939. 
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FORESTERS WARN OWNERS AGAINST DENUDING 
METHODS 

Washington. — The Forest Service has declared that if private 
ownership of vast tiinberland domains is to continue, the owners 
must conform to the nation's forest policy. 

F. A. Siltox, Chief Forester, making his annual report to 
Congress, said the alternative is '*mi)re control over private forest 
lands." 

For more than 300 years, he said, American forests have been 
"chopped, burned and depleted; instead of being cropped they have 
on the whole been exploited and ravished." That must stop if the 
nation is to avoid a "wood famine" and a flooVled, eroded land, he 
asserted. 

Mr. Silcox recommended to the previous Congress legislation to 
extend public regulation to curb wasteful production practices and 
to require replanting of cut-over lands. To-day he said that retom- 
mendation had "excited interest and discussion." 

"Majority opinion within forest industries is probably against 
it, though some progre.ssive leaders believe it necessary an<l inevit- 
able.” he said. "Public opinion, determined that exploitation must 
be stopped, seems largely in favour of it." 

Proposals for public regulation will be placed before congres- 
sional committees, Mr. Silcox .said. A recent inventory of the nation's 
forest resources indicated, he said, that there are about 462,000,000 
acres of commercial forest lands. If properly cared for, this 
area, Mr. Silcox declared, should provide sufficient wood for the 
future. 

"On the forest land we have," Mr. Silcox said, "we need more 
and better forests to help underwrite industries dependent on 
them — saw-mills, planing mills, renianufacturing plants, furniture 
and other factories. In normal times these forest industries had a 
gross production that averaged close to $2,000,000,000 each year and 
provided pay rolls supporting about 6,000,000 persons," 
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Mr, Silcox contended that private owners have not tackled the 
jobs of rebuilding and improving ihcir forests on anywhere near an 
adequate scale, llie service said that an annual federal investment 
of $«25,cx)o,ooo for restoration, rehabilitation and acquisition of 
forest lands could, over a ijo-year period, raise the annual forestry 
income to more than $5,000,000,000. 

The forest service has recently apportioned $10,000,000 for con- 
struction of forest highways, truck trails and foot trails in forest lands 
throughout the nation. I'he total includes $(>,666,667 of the Forest 
Highway Fund required to be expended on public highways within 
national forests. The roads ordinarily are considered a part of the 
state highway system. 

The remaining $^5,533, has been set aside as a forest road 
development fund for construction and maintenance of truck and 
foot trails essential for fire protection and forest administration, as 
well as forest use, development and recreation.--- r.7/m//<7n Science 
Monitor, f]rd April 1939. 


THE TANNING TRADE 

7"he modern tanning and leather industry, which was first intro- 
duced by Europeans, ;nay now be regarded as an Indian industry. 
With the exception of one, all the tanneries on the banks of the 
Ganges in Cawnpore and on the banks of the Jumna in Agra are 
now owned by Indians. .Similarly Indian enterprise has made its 
headway at other centres of tanning and leather industry — Bengal, 
Bombay and the South. 

India, with its estimated average annual slaughter of 20,000,000 
cattle, is the largest single producer of cattle hides, the United States 
of America being the next largest. The average annual output is 
about 6,000,000 skins. The Hide Cess Committee of 1929-30 stated 
that India produced on an average about 25 million cow and buffalo 
hides annually. 

The United Provintes produce one of the best class of hides, 
specially in the western districts of Agra, Aligarh, Meerut and 
Moradabad, where grazing is good, 
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I’anning is of two kinds, vegetable and mineral or chrome tan- 
ning. Vegetable tanning is also called l)ark tanning as the principal 
ingredient, tannin or tannic acid, is obtained from the Babul tree, 
whose bark is rich in tannic acid. It grows abundantly all over the 
Province. I’he tree quickly attains inaiurity and is self-seeding. 
When used along with a suitable quaiaity of niyrobafmns {Termi- 
7 mlia c/tebula), the fruit of a Iree growing in the (Central Provinces, 
Babul bark {Acacia nrabica) provides excellent tanning material. 

Madras Initiative . — During the last two years tanners in Cawn- 
pore have been faced with the increasing scarcity of Babul bark. 
Jhe price of Babul bark has increased to a point at which Waillc 
bark, imported from South Africa, compares favourably. 

7'hc scarcity of Babul bark is principally due to the increase in 
the number of tanneries and the absence of any organised plan for 
replanting of trees, which are cut down ever5 year for commercial 
timber, firewood and the manufacture f*f charcoal. 

rhe introduction of chrome tanning revolutionised the leather 
trade, for this process is more rapid and prodiues more durable 
leather. Production of chrome leather is entirely a chemical process, 
chromide acid taking the place of tannic acid. Ihc production of 
chrome leather was first introduced in the Madras Presidency and 
was subsequently taken up by the United Provinces tanneries. 

Huge cjuantities of leather, both vegetable tanned and chrojiie 
tanned, are being exported from the Unitetl Provinces and other 
centres to Mesopotamia, Canton, East Africa and .South Africa. 

Before the Ottawa Agreement, Cierman and other continental 
tanners had a virtual monopoly of the supply of chrome leathers to 
the United Kingdom. The imposition of an import duty of 15 per 
cent, ad valorem, subsequently raised to 30 per cent, in the case ot 
calf hides, on continental leathers (while Indian leathers were admit- 
ted free of duty) enabled the Indian tatiner to obtain a large share 
of this market. The export of Indian chrome leathers to the United 
Kingdom rose from 4(X),ooo square feet in to over 7,000,000 
square feet in 1935, and India became the largest supplier of chrome 
tanned hides to the United Kingdom. 

In 1937 in the total imports of Box and Willow Calf and Box 
and Willow Hides into the United Kijjgdom were 4o,(>ii,ooo square 
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feet, and of this India’s share was 11,658,000 square feet, that is, «8.7 
per cent, of tlxe total imports. Jiut in 1958 India’s share fell to i6.6 
per cent, in the first ten months. 

The Indo-British Trade Pact olfer.s fresh opportunities to the 
Indian Tanner to capture the United Kingdom Market. — T/ic 
Statesman'' — Indian Industries Supplement, April 1959. 


PLASTICS OR WOOD? 

ECONOMICS OF RADIO CABINET 1 >R 01 )UCTI 0 N 

Mr. H. V. Potter, Managing Director of Bakelite, Ltd., in an 
address which he gave recently to the Plastics Group and the Liver- 
pool Section of the Society of Chemical Industry, referred to the 
economics of moulded productions compared with those constructed 
of wood. 

In the case of the latter, he said, the cost of the wood was small. 
Parts had to be cut to size, planed and sanded, fitted together by 
glue or nails, and finished by staining and polishing. It was the 
labour that cost most money in the assembling and finishing pro- 
cesses. When household goods were produced in big quantities, 
moulding might prove much cheaper than when wood was used. 

When the radio industry was in a more flourishing condition 
and individual manufacturers turned out quantities of one model 
up to ]oo,(KM} and even ifoo,ooo, moulding was the most economical 
method of production. Since the quantity had fallen, manufacturers 
found they could make a smaller number of radio cabinets in wood 
at a cheaper rate. 

As soon as the demand increased, and if television came in at a 
price at which the general public could afford to buy it, then, in his 
opinion, manufacturers would again turn to plastic moulded cabi- 
nets. Quantity was the essence of the problem. The number of 
articles to be produced had to be large to keep down dead charges 
due to capital outlay. — The Timber Trades Journal, VoL CXfJX, 
No. 3«7o, April ^9, 1939. 
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WOOD PULP PROSPECTS 

Developments in the wood pulp market have a special impor- 
tance to India’s paper industry in view of the recent report of the 
Indian Tariff Board. I'hroughout 1938, reports the Swedish Econo- 
mic Journal, the Swedish pulp market was very unsatisfactory. Only 
a few fresh deals were concluded, and then chiefly in conjunction 
with the conversion of earlier contracts. As ifje 1938 output was 
practically sold out by the beginning of the year, the sales were pri- 
marily for shipment in 1939. In spite of a considerable voluntary 
restriction of output by the European producers of sulphite pulp, 
the price-level was weak throughout the year. Sulphate prices also 
showed a downward tendency, and the same applies to mechanical 
pulp. I'he volume of exports, converted into dry weight, dropped 
more than per cent. The decline was greatest in the case of sul- 
phate pulp (25 per cent.) and smallest in that of mechanical pulp 
(15 per cent.). 

Exports in I’jiousands of Tons Dry Wfight 



Oct. D(l\ 

Ot5^ Vec, 

Lee, 

Jan* Dec* 


1937, 

1938. 

1937. 

1938. 

Sulphite T alp 

372-6 

327 7 

1,302-7 

1,013-8 

ISulpUatc 1 «lp 

2471 

220-1 

896-7 

€86-8 

Mocjbaaical Pulp 

106-0 

89-7 

3531 

299-3 

Total . . 727-7 

637 f) 

2,552-5 

1,981-9 


It was hardly possible to discern any improvement in the situa- 
tion during the first two months of the current year. Selling opera- 
tions have been on a very limited scale and, as before, have been 
mainly in conjunction wdth the conversion of earlier contracts. — 
Capital, iSth May, 1939. 

__ notice 

Manual of Indian Timbers 

By G. S. GAMBijbi, 

Copies of this book, which is a reprint of the second edition 
with some corrections and additions, printed in 1922 by Messrs. 
Sampson Low, Marstoii and Company, Ltd., London, are available 
for sale at the Forest Research Institute at the reduced price of Rs. 5 
per copy only excluding postage charges. 

The price has been purposely reduced in order to clear out the 
stock of this useful and handy book. 

Forest Officers and others who wish to buy the book should send 
their requirements to the President, Forest Research Institute and 
College, New Forest P. 0 „ Dehra Dun. 
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Tbefollowing information is taken from thCBtateii:cnt relating totbe 

IMPORTS 



quantity (cubic tons) 

AUTICLKS 

Month of May 

2 Months Isi Arsit, to 

3Ut May 


1937 

1938 

1939 

1937 

1038 

1939 

Wood and TmiiBH 
Teakwood— 

Siam 

75 

34 

10 

360 

282 

10 

French IndoOhina 

65 

149 

146 

698 

648 

651 

Burma 

12,740 

12,477 

14,016 

27,090 

24,720 

26,357 

Java 

310 

(514 

426 

504 

721 

945 

Other oouiitrioa 

35 



387 



Total 

13,226 

13,264 

14,608 

28,939 

26,371 

26,063 

Other than Toak— 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

■ " 

1,217 

7U 

*127 

1,279 

1,128 

” 33 
19 

1,651 

620 

' 33 
25 

2,745 

1,815 

163 

15 

3,697 

1,872 

’ ' 96 
26 


Total 

3,058 

2,469 

2,339 

4,738 

5 590 

5,379 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywoo:! (tons) 

Other manufactures 
of wood (value) .. 

I 

■ 

No data 

38 

1 372 

1 70 

613 

77 

1,184 

1 


Total .. 

505 

410 

•683 

1,261 

1,039 

1,156 

Total Volume of Wood 
and Timber 

15,788 

16,133 

17,610 

34,688 

33,000 

33,498 

Other Products of Wood 
and Timber- 
Wood pulp (cwt.) 

11,955 

41,619 

8,428 

26.381 





















1039] 


KTnACTS 


631 


Seaborne Trade and Navigation of British India fat 'iS ay 1939 : 

IMPORTS 



VALUE (Rupees) 

ARTICLES 

Month of May 

2 Months, 1st April to 

3l8t May 


1937 

1938 

1939 

1937 

1938 

1939 

Wood avd Timbir 
T eakwood— 

9iam 

8»851 

3,267 

1,112 

41,120 

34,313 

1,112 

French Indn-Chiiia 

6,427 

19,195 

18,273 

64,250 

76,088 

72,513 

Burma 

15,69,960 

16,71,579 

17,87,606 

33,43,742 

34,16,556 

32,57,887 

Java 

37,346 

66,214 

42,789 

. 63,351 

73.735 

98,101 

Other countries . , 

6,786 

- 

- 

42,409 

•• 

•• 

Total 

16,29,360 

17,63,256 

18,49,780 

35,54,872 

35,99,692 

34,29,613 

Other than Teak- 
Softwoods 
Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

88,424 

40,795 

2,31,356 

1,903 

92,132 

72,929 

2,88,705 

479 

2,919 

1,02,944 

40,317 

3,01,053 

495 

4,925 

' 1,85,789 
1,12,237 
4,33,356 
2,442 
1,651 

2,74,439 
1,18,663 
5,95,704 
1.403 
. 3,603 


Total .. 

3,62,478 

4,67,164 

4,46,734 

7,35,476 

9,93,812 

8,52,036 

Manufactures of Wood 
and Timber— 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood (tons) 

Other manufactures 
of wood (value) 


No data 
3,589 
86,699 

1,21,820 

9,763 

1,21,932 

1,06,561 

! 

12,016 

2,70,065 

3,29,169 

No data 
14,020 
2,12,376 

2,77,704 

15,885 

2,13,618 

2,40,988 

Total . . 

2,63,562 

2,12,108 

2,38,266 

6,11,260 

5,04,099 

4,70,391 

Total value of Wood 
and Timber 

22,66,400 

24,32,527 

26,37,770 

49,01,597 


47,62,040 

Other Products of Wood 
and Timber- 
Wood pulp (cwfc.) .. 

97,226 

3,91.867 

83,395 

2,29,027 

6,42,602 

2,66,442 
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QUANTITY (CUBIC TONS) 


ARTICLES 

I Month of May 

2 Months, 1st April to 

1st May 




10S9 

1937 

1038 

1030 

Wood and Timber 
Teakwood— 

To United Kingdom 

1 


10 

23 

1 

20 

19 Gk^^niftny * * 




“ 64 

. . 

.. Iran 

20 

, . 

4 

55 

12 

„ Ceylon 

. . 

1 

6 


1 

5 

„ Union of South 
Africa 







„ Portuguese East 
Afn^ 







„ United States of 
America 







„ Other countries 

41 

132 

104 i 

01 

266 

384 

Total 

62 

133 

123 

178 

313 

421 

Teak keys (tons) . , 







Hardwoods other than 
teak 




3 



Unspecified (value) 

, . 

. , 





Firewood 

• • 



116 

• • 

• • 

Total .. 

• .. 

• • 


118 


- 

Sandalwood— 

To United Kingdom 

1 



2 


51 

„ Japan 

. , 

2 

’’ 21 

1 

4 

5 

„ United States of 
America 


10 


60 

85 


„ Other Countries 

’ 64 

16 

: 6 

00 

28 

** 67 

Total .. 

55 

27 

4« 

153 

117 

113 

Manufactures of Woods 
and Timber other 
than Furniture and 
Cabinet Ware (value) 







Total volume of Wood 
and Timber 

117 

160 

169 i 

449 

430 

634 

Other Products of 
Wood and Timber 


No dot 

a 

1 

7 0 d a 1 1 

a 
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VALUE (RUPEES) 


ARTICLES 

Month ov May 

2 Months, 1st April to 

1st May 



m 

1939 

1037 

1938 

1939 

Wood avii Timbeb 
T eakwood— 







To United Kingdom 

35t) 

. . 

1,250 

3.162 


2,500 

n Germany . . 


, . 



150 


}» ^rsQ . . 

4.532 

, , 

817 

13,164 

18,227 


„ Ceylon 


60 

420 


109 

420 

i» Union of South 







Africa 

, , 




, , 

, , 

$, Portuguese East 
Africa 







,t United States of 
America 







„ Other countries 

12,527 

44,300 

10,927 

22,232 

71,993 

54,217 

Total 



19,444 

38,558 

90,479 

60,210 

Teak keys (tone) . . 







Hardwoods other than 







teak 




840 


, . 

Unspecified (value) 

4,0^475 

30,160 

42,584 

5,69,633 

6*6,030 

68,046 

Firewood 



• • 

1,027 

• * 

• • 

Total 

4,02,475 

30,100 

42,584 

5,71,600 

£5,930 

58,946 

Sandalwood— 







To United Kingdom 

1,800 




. . 

64,025 

ff Japan • • 


2,150 

22,995 

600 

3,973 

,t United States of 







America 


12,000 


68,040 

92.000 

5,000 

„ Other countries 

57,330 

16,785 

22,200 

95,037 

31,772 

66,707 

Total .. 



45,195 

1,66,277 



Manufactures of Woods 
and Timber other 
than Furniture and 







Cabinetware (value) 

19,303 

24,280 


30,688 

41,380 

59,946 

Total value of Wood 







and Timber 

4,98,317 

1,29,821 

1,33,209 

7,97,023 

3,16,534 

2,94,021 

Other Products of 







Wood and Timber 

No data 


No data 
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THE FUTURE OF THE ‘INDIAN FORESTERS’ 

In the May number of the Indian Forester, a statement was 
given in the Editorial Notes of the journaEs finances during the year 
1938, in which attention was invited to the serious decrease in sub- 
scriptions and an appeal made for extended support. 

During the past five months a special effort has been made, by 
more numerous illustrations and an increased volume of printed 
matter, to make the journal more interesting and attractive. 
Whether this attempt will have proved sufficiently successful to 
result in increased support is not yet known. The practical appeal 
which has thus been tried will, however, of necessity be reinforced 
and endorsed by an unavoidable contrast. In order to finance this 
special effort a dormant period for the remainder of the year is 
inevitable and for the next few months the issues wdll be lean in 
size and almost devoid of illustrations. It is hoped that this contrast 
may bring home, to all those who are interested in forestry in this 
country, the difference which a little extra support can make to the 
oldest journal devoted to the affairs of forestry in India, which, ever 
since its foundation in 1875, has played its small part to the best of 
its ability; and, moreover, may convince iheni that such additional 
support is worth while. 

This trial enlargement of the journal represents a requirement 
of an extra income of about one thousand rupees annually before 
it could be made permanent. In 1938 the Indian Forester's total 
income was, in round figures, nine thousand rupees. Expenditure 
in 1938 was eight thousand five hundred rupees, made up of five 
thousand for printing, one thousand three hundred for illustrations, 
one thousand for postage and one thousand two hundred for cost of 
management. The last item is subject to little reduction, consisting 
A 
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as it does only of a fixed percentage on income to the publishers 
and a monthly salary for a single clerk. As an offset against this 
there is a small income from investments of rather less than five 
hundred rupees. 

It will be seen from the above that the average cost in 1938 for 
the printing and illustrating of each issue was five hundred and 
twenty-five rupees. The cost for these items in a representative 
number during the first half of this year has been six hundred 
rupees: not a large increase on the month's expenditure, but quite 
enough to create a financial crisis if support from subscribers deterio- 
rates in any such serious manner as was the case in 1938. 

Foresters as a class are not wealthy, but a year's subscription 
does not amount to a large sum and a hundred extra subscriptions 
would make a vast difference. What, however, particularly seem to 
be needed are donations, which would allow the accumulation of 
sufficient capital to meet the ordinary cost of management. With a 
capital fund producing a regular income of twelve to fifteen hundred 
rupees, subscriptions each year could be devoted entirely to the actual 
journal and the quality of the production vary in consequence in 
direct proportion to the current degree of support. Life subscrip- 
tion for a forest officer on retirement costs only one hundred rupees. 
If any one still serving would like to take time by the forelock and 
subscribe his hundred now, a careful record will be kept to continue 
to send him his monthly copy from whatever date he may actually 
retire. All donations and advance life subscriptions will be put to 
capital account. Already about one-third of the required capital 
sum has been laboriously built up by small savings carefully accu- 
mulated in the past. 

Continuity is the watchword of forestry. We did not our- 
selves grow the forests in which we work and the results of 
our own work can only be fully appreciated long after we are 
dead. As a whole, therefore, all work in the forest is a collective 
and anonymous work. The background of Indian forestry is full 
of meritorious achievements. Its .foreground is densely dotted with 
promising possibilities. The Indian Forester forms a principal link 
between present, past and future. Should we not all do what lies 
within our power to insure its eontinpance and improvement? 
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ROTATIONAL GRAZING IN THE BOMBAY FORESTS 

By R. P. Dalley 

In connection with Mr. Sagreiya’s instructive article on 
‘‘Making better grazing available in open pasture forests/’ the 
proposals included in the revised Working Plan for the West 
Khandesh Division of Bombay may be of interest. This plan was 
written by Mr. E. A. Garland and his proposals, which are very 
similar to those suggested by Mr. Sagreiya in his (b) scheme, have just 
received the approval of the Revenue authorities and of the Chief 
Conservator of Forests. An attempt is to be made during the current 
monsoon season to give effect to the proposals on a limited scale 
as there has not been time to lay out on the ground all the pastures 
and ranches proposed for the whole area. Only about one-eighth of 
the number of ranches will be laid out by June 15th on which date 
the new closures will begin. 

Special importance attaches to this experiment because the 
principles underlying the grazing proposals are the same as those 
which have been embodied in the proposed new grazing rules for 
the Province, which were also drafted by Mr. Garland. These rules 
have been widely circulated in the regional languages so that any 
objections to them put forward by the public can be given due 
consideration. They were published in the July issue of the 
Indian Forester. 

The revi.sed West Khandesh Plan is not the first Bombay Work- 
ing Plan to include a rotational grazing scheme. Mr. Pereira’s Plan 
for a part of East Khandesh Division contains this feature, and has 
been in force for over ten years. But even before this it was recog- 
nised by the Bombay Government that rotational grazing and the 
limitation of cattle were necessary for the improvement of pasture 
areas. A reference to articles 135 to 137 of the Bombay Forest 
Manual, Vol. II, will prove this. In the scheme laid down for the 
pastures handed over to village panchayats in the West Khandesh 
Division it was prescribed that each area was to be divided into three 
blocks, one of which was to be opened to grazing all the year, a 
second was to be opened from 1st October and the third from isf: 
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April, On ist June the scheme began again but the blocks were 
cliangcd round, so that after three years each block had in turn been 
opened to grazing for the three different periods. These rules were 
drawn up in 1911 but it seems that the panchayats were not able 
to work them successfully. 

A still earlier reference to rotational grazing is to be found in 
Article 459 of Volume II of the Manual. This dates back to 1885 
but it relates only to the grazing of sheep in reserved forests. This 
scheme was recently in force in a part of the Sakri Range where a 
large number of sheep are grazed by professional graziers. This 
scheme merely consisted of a division, into three blocks, of the area 
to be grazed, each block in turn being opened for three years and 
closed for six years. 

In East Khandesh a rotational scheme was applied to the Scrub 
areas south of the Tapti. This area was divided up into convenient 
blocks and in most blocks a portion containing good soil was set 
aside as a permanent **kuran' for grass cutting purposes in which 
grazing was to be allowed in the hot weather only. The remaining 
area of each block was divided up into five sub-blocks for rotational 
grazing purposes. Provision was also made for felling the tree- 
growth on a 20-year cycle by dividing each sub-block into four 
coupes. The sequence of coupes was arranged so that sub-block (/) 
contained Coupes Nos. 1, 6, 11 and 16; sub-block (if) Coupes 2, 7, 12 
and 17 and so on, so that the coupe being felled would always be 
in the sub-block receiving the longest continuous closure, which 
amounted only to 14 months (1st September of one year to gist* 
October of the following year). 

The arrangement laid down for closure was as follows. In the 
first year sub-blocks (i), {it) and (m) were opened to grazing from 
June 15th and (iv) and (v) were kept closed. On September 1st, 
after 2| months' closure, sub-block (iv) was opened and sub-block (i) 
(containing Coupe No. 1 to be felled) was closed. On November 1st, 
after 4J months' closure, sub-block (r) was opened, i.e., after the 
grass had seeded. In the following year the same procedure was 
repeated but with different sub-blocks. Thus from 15th June (ii), 
(Hi) and (iv) were kept open while (i) (with last year's felled coupe) 
grid (xj) (where grass had seeded) were kept closed. On September 
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ist (;Lf) was opened and (n) (with Coupe No. 2 to be felled) was dosed. 
On November ist (i) was opened. 

The scheme laid down by Mr. Garland for West Khandesh 
differs from the above and a different nomenclature has been intro- 
duced. I’he blocks are called “ranches” and the sub-blocks 
“pastures,” in order to prevent confusion with the generally accepted 
forestry definition of a “block.” Each ranch is divided into five 
pastures but the pastures are not further sub-divided into coupes. 
Each pasture actually constitutes a coupe. A felling cycle of 40 years 
has been adopted so that a felling series consists of eight ranches 
(A to H). Ranch A contains Coupes i, 9, 17, ^5 and 33; Ranch B 
Coupes a, 10, 18, ^6 and 34 and so on. 

The system of closure adopted is as follows. Each coupe will 
receive eight years' continuous closure after felling. Grass-cutting, 
but no grazing, will be permitted in the pasture which corresponds 
to the closed coupe. From the arangement of the coupes it will be 
seen that there will not be more than one such closed coupe in any 
ranch at a time. The treatment to be given to the remaining four 
coupes or pastures in a ranch will be as follows. One pasture will 
be kept open for months and the other three will be grazed in 
turn during the monsoon period — 15th June to 31st October. Each 
of the latter will thus be open for one-and-a-half months and closed 
for three months during this period. 

Each year there will be a change in the arrangement of the four 
pastures. The pasture in which grass has seeded will be the one 
to receive closure for tliree months at the beginning of the next 
monsoon season. During the dry season — 1st November to 14th 
June — four pastures will be open to glazing. A subsidiary reason 
for keeping one pasture open throughout the year is that privileges 
enjoyed by the wild tribes for free collection of grass, dead-wood, etc., 
can be exercised in that pasture without hindrance or confusion. 

In comparing the two arrangements described above, it will be 
seen that in both cases provision has been made for the production 
and maintenance of tree growth as well as of grass. In East Khan- 
desh the felling cycle is sto years and the closure only 14 months. 
It was thought that this would be sufficient for coppice and seedling 
growth of thorny species like Acacia catechu, Acacia arabica and 
Zizypkus jujuba which predominate over the area. Hardwivkia 
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hinata, Anogeissus latifolia and Boswellia serrata are also common 
in certain localities, whereas teak is the main species in one range. 
There is no doubt that lire protection is completely achieved by this 
method except in the grass kurans where fires do occur, but where 
no attempt is made to do any artificial regeneration. The Divisional 
Forest Officer, Working Plans, has recently inspected the area and 
is of the opinion that the natural regeneration of the non-thorny 
species has not suffered as a result of the grazing arrangements and 
in fact is good in the case of Anogeissus latifolia. Even Hardwickia 
binata seedlings have established themselves in areas which are con- 
stantly open to grazing. In the West Khandesh plan it has been 
decided, however, to give eight years’ continuous closure for the 
thorough renovation of each coupe. The object is not merely to 
allow such species to come up as may be self-sown. On the contrary, 
such portions of the coupe as are fit for it will be put under tem- 
porary cultivation (tatmgya) and stump-planting of the species, pre 
viously raised in special nurseries, will be done in lines along the 
contours. This work will be combined with both terracing and con- 
tour trenching and it is hoped that this organised work under official 
control will prove attractive and also beneficial for the very 
numerous and landless Bhils — a very backward tribe found in large 
numbers throughout Khandesh. 

In regard to the 'grazing arrangements, it will be seen that the 
main difference between the two schemes is that in East Khandesh 
three-fifths of the area is open at a time during the monsoon and 
there is only one change-over (on September ist). In West Khandesh 
only two-fifths of the area will be open at a time and there will be 
two changes-over during the monsoon (on August ist and September 
15th). It has yet to be seen whether this more complicated system 
can be successfully enforced. Everything, of course, depends on the 
co-operation of the villagers. This is really the crux of the whole 
problem as Mr. Sagreiya has recognised. In this connection an 
enquiry was carried out by Mr. Garland as to whether the villagers 
would assume responsibility for the closure arrangements. Only one 
village agreed to try. The remainder, though welcoming the pro- 
posals, said that there were always party factions in the villages so 
that it would not be possible for them to succeed in keeping the 
correct areas closed without the help erf the Forest Department. I 
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think it may be possible to get the full co-operation of the villagers 
if they can first be persuaded that the scheme will result in benefit 
to their animals and provided that results are regularly assessed by 
means of periodic inspections by the Forest officials. In East Khan- 
desh the closures have not always been properly enforced as every- 
thing has depended on the honesty of the forest subordinates whose 
work has not been made easy by the fact that the cattle of first 
offenders may not be impounded. This latter is an arrangement 
which will probably have to be changed as it is certainly being 
abused. If the villages can be made to assume communal responsi- 
bility by means of some definite concrete benefit (some reward or 
even perhaps by being permitted to recover grazing fees for public 
u.se) then alone there will be a chance of really successful protection. 

I have not mentioned the most important feature of Mr. 
Garland’s new working plan and of his proposed grazing rules, 
namely, the question of how the very necessary limitation of the' 
number of animals that may be admitted to graze in a particular 
ranch should be fixed. Without successful restriction in this 
respect, over-grazing, with consequent deterioration both of the 
animals and of the pasture areas, is bound to take place in the more 
populated localities. This deterioration has. of course, already taken 
place. All the hilly forest areas which are being heavily grazed 
(especially those in charge of the Revenue Department) are now so 
completely eroded that they are little more than bare rocks. 

The method of fixing the maximum number of animals that 
may be admitted to graze in a particular ranch has been based on 
the assumption that each animal will need at least two acres of 
grazing area. This figure is undoubtedly a low one. The next 
question to be decided was which animals were to be excluded in 
the event of there not being enough pasture area to accommodate 
all the village animals on this scale. For this purpose it has been 
decided that the basis of calculation should be the actual area which 
has been cultivated in the villages concerned, and that a certain 
number of animals should be regarded as ‘‘essential" for a given 
number of acres cultivated. The figure given by the Director of 
Agriculture was that one animal should be considered as “essential" 
for every five acres of cultivation. Mr. Garland has taken a more 
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liberal figure and allowed one animal for every three acres of culti- 
vation in Sakri Taluka and one for every four acres in Dhulia 
Tatuka. Sakri is a much poorer area and due to climatic reasons 
the cattle are smaller. Mr, Garland found that, as it happened, 
these figures also roughly corresponded to the actual number of 
animals existing in the district in villages sufficiently adjacent to the 
forests to use the grazing, so that it is apparent that practically all 
existing village animals will be counted as “essential." 

On this basis it was found that practically all these animals 
could be acconunodated in the grazing areas within reach of the 
villages, on the basis of two acres of pasture for each animal. Out 
of about 69,000 “essential" animals, there was no provision within 
reach of the villages for about ^,000 animals. Under the proposed 
grazing rules, any “non-essential" cattle will not be allowed to go 
to the ranches allotted to “essential" cattle; they will have to be sent 
to what will be known as “public" ranches. In forming the ranches, 
compromises had always to be adopted, because the pastures cor- 
respond to annual coupes for exploitation of tree growth and con- 
sequently require to be reasonably equal in size. This presented 
a good deal of difficulty because one village with a small amount 
of cultivation would often adjoin a large village with much cultiva- 
tion, as a consequence of which the first would require only a small 
ranch (with five roughly equal-sized pastures) for its essential cattle, 
while the second village would require much larger pastures. In 
certain cases, therefore, it was unavoidable to group small villages 
to a joint ranch in order that the eight randies required to comprise 
each felling series might be reasonably equal in size. After the 
requisite areas had been allotted to all entitled villages for their 
essential cattle, residual areas in the interior were similarly divided 
into ranches which will be made available for the cattle and sheep 
of wandering professional graziers as well as for extra cattle owned 
by villagers in excess of those which can be classified as “essential." 
These cattle ranches have been called “Public" to distinguish them 
from those which have been allotted for the use of the cattle of 
particular villages. 

There is another side to this question of the number of animals 
that should be regarded as “essential." If the cultivator is doing his 
own cattle-breeding, then he must maintain many more anfm als . 
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The Live-Stock Expert to the Government of Bombay considers that 
for each pair of bullocks an agriculturist who does his own breeding 
should be allowed an additional seven or eight animals. If he buys 
his stock and does not do his own breeding then an additional two 
or three animals will suffice as milch animals and young stock. These 
figures appear perhaps to be on the high side. Of course, the acre- 
age which can normally be cultivated by a pair of working bullocks 
must vary considerably from place to place, in accordance with the 
nature of the soil and size and quality of the bullocks. In Khandesh 
the cultivators do not usually breed their own animals but purchase 
them from the herds belonging to wandering professional graziers 
and breeders. Assuming, however, that, on an average, four extra 
animals are required to each pair of working bullocks in Dhulia 
ialuka, the figure of four acres of cultivation per head of essential 
cattle would mean that there would be a pair of bullocks to every 
i«4 acres under cultivation. Similarly, if six extra animals are re- 
quired in Sakri ialuka, the figure of three acres of cultivation there 
per head of essential cattle would also allow one pair of bullocks to 
every ^4. acres. This appears reasonable, when consideration is also 
given to the fact that dry cows and young stock not ready for work 
can always be sent off to the nearest public ranch until they are 
required nearer home. In this way, a steady flow could be arranged 
by each cultivator whereby some of his young and dry stock were 
alAvays out in the public ranch and thereby one or two extra work- 
ing l)uilocks or cow^s in milk could be kepi at the allotted ranch for 
essential cattle. 

It is not possible for me to discuss in this article the various 
questions and difficulties which may be expected under the above 
scheme. I must also refrain from considering possible alternatives 
that may have to be adopted to get over difficulties. The question 
as to whether the proposed grazing rules should be applied to the 
high forest areas in Kanara or to the moist er areas in Kolaba and 
Tirana is also one that is under consideration. All these questions 
must be left for future discussion in the light of such experience 
as may be gained during the next month or two in West Khandesh. 
It is good news that the Central Provinces are also taking up this 
question. The improvement of pasture areas is an urgent necessity 
to which attention must be directed in every way possible. 
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GROWING SISSOO IN SAL SOIL 

By S. H. Howard. 

Two statements that have appeared recently in reports are; 
*1 should never put it (sissu) on a sal soil (except as a temporary 
nurse)” and “I do not know a single case of a really good quality 
sissu crop on a sal soil.” These two statements were not written for 
publication, but they were written by two men whom I consider 
to be two of the best silviculturists I have known in my service, and 
naturally such an opinion from them carries great weight. 

1 believe these statements, expressed generally like that, are in- 
correct and misleading. 

There are plenty of areas where excellent sal is growing, and 
where nobody would dream of putting in sissu; in fact if the sal 
is really vigorous, sissu cannot hold its own against it eventually, 
e.g., Amery’s plantation in Gorakhpur, though there may have been 
other reasons for that. But there are areas where sissu might well 
help to solve a difficult problem if this idea that sissu will not 
grow on sal soil could be modified. 

Below are examples of sissu growing healthily, on sal soils. It 
will be noticed that some of these have ceased to be sal soils for a 
considerable time and that all the examples come from plains sal 
forests : 

1. Many fine trees in roadside avenues on areas which prob- 

ably once were sal forest. 

2. A fine avenue between Sohelwa Forest and Bhinga Forest. 

The trees are misshapen, like so many roadside trees, and 
are now ver)' old and hollow, but there is no question 
of their original vigour. 

Many fine mature sissu plantations on the old grantees* 
estates and railway yards in the Gorakhpur District, 
which were certainly sal foiests seventy or eighty years 
ago. 

4: A fine mature sissu plantation which I saw felled about so 
years ago some two miles above Madhaulia Resthousc in 
the Gorakhpur Division. 
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5. Some healthy sLssu growing wilh sal in the compound of 

Abdullapur Resthouse in Bahraich Division. 

6. In Dhaniapur sal chandar of South Kheri some very good 

sissu about lo years old, already 8 — 10 inches in diameter 
and 50 feet or so high. This has sal all round it and- 
underneath it. The only reason the sal does not come 
up in the chandar is because of frosl, but underneath 
the sissu it is now coming up beautifully. I think the 
sal here would oust the sissu, but there seems no doubt 
the sissu could be grown. 

7. On a fire-line in a sal forest near Kishcnpur, there is a 

good, healthy crop of sissu about ten years old, 8 — 10 
inches in diameter and a good 50 feet high. On the 
same fire-line a little further ffoin the resthouse is a 
plantation which might well be taken as an example 
to prove that sissu will not grow on a sal soil, but I 
remember it when it was started, and used it in the 
Pocket Book as an example of how not to grow sissu. 
But it was the w'ork w^hich was wrong — not the soil, and, 
moreover, it has been annually burnt ever since, so it 
has never had a chance. 

8. A tauugya area made alter felling sal near Gulra in 

Bahraich, where the growth is splendid though it is only 
two years old. It actually looks very bad and may later 
be quoted as an example of sissu not growing well on a 
sal soil, but the reason is obvious at present as it is 
terribly damaged by nilgai and monkeys. 

9. A similar area near Kakard<iri in Bahraich wdiich, for some 

reason, monkeys and nilgai have so far left alone. It is 
only two years old, but must be 15 feet or more in height. 

10. Any number of similar areas in Bahraich and one or two 
in South Kheri up to about fi\'e years old. These are 
often terribly damaged by monkeys, but the growth is 
healthy enough. Admittedly, areas only a few years old 
are not much to go by, except that there are examples 
of older crops. 
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1 suggest that the real truth is that — 

(a) There are soils where sal will gi*ow well and healthily 

but which are unsuitable for sissu. 

(b) There are soils where both grow perfectly well. 

(c) There are soils where sissu will grow well and sal would 

not grow well. 

Finally, 1 suggest that it might be better to stop all mention of 
sal when deciding whether an area is suitable for sissu or not. 
Nobody says that you cannot grow sal on a dhak soil, though it is 
probably just as correct as to say you cannot grow sissu on 'd sal 
soil. You simply judge that one area is probably suitable for sal 
and another is not, without any reference to other species, though 
their presence or absence probably helps to form your judgment. 
Equally, if I see a fine, deep, rich, moist and rather heavy loam with 
first quality sal on it, I should not judge it as suitable for sissiL, but 
it is not because sal is growing, but because it is a fine, rich, moist, 
rather heavy loam. 


A NOTE ON FERULA FOETIDA 

[SYN. FERULA ASAFOETlDAx COMMERCIAL NAME HING,\ 
By Khan Sahib Hafeez-ud-Din, Forest Officer, Bai.uchistan. 

I’he Hing plant grows on the rocky and arid hills of Western 
Baluchistan and also in Kharan, Kaiat State, Kabul and Iran terrh 
tories. 

In Baluchistan it is found growing in the Chagai District on 
Amlop, Zarat Balanosh, Malik Naro, Malik Siah Koh hills, Roeo, 
Panezai, Seh Shaman, Gaze, Koh-i-Sultan (from Omai to Saindak), 
Mazan-Wad, Bagh and in some places towards Piran and Robat. 

The hills are almost treeless and bare, the only sign of vegeta- 
tion during winter months being the remains of a few shrubs 
scarcely one foot high. Poor ^ecimens of Haloxylon ammodendron, 
Stocksia hrahuica, Ephedra (thick), Tamarix species^ Artemisia, 
Haloxylon salicornicum, Senecio coronopifoUus, Pistacia khinjuk 
and Ficus carica are found growing sparingly in the beds of dry 
ravines or along tlieir edges. Rainfall is scanty and there are only 
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a few salty springs. Strong winds, from Kabul side, carrying sand, 
|d1ow over the area. 

, The Hing collectors who wander in these barren hills are poor 
folk. They have no regular houses but live in small, ill-made 
jhuggis (huts). All the same, they are by now sufficiently trained for 
the Hing-collecting operations; moreover, they are fully aware of 
the benefits they can derive therefrom. 

The Hing plant is a herb with a circular mass of foliage which 
may spread over the ground to the extent of two to four feet in 
diameter. It springs up annually from a perennial root-stock or 
underground stem. Leaves come up annually at the beginning of 
spring (March-April). The flowering stock (inflorescence), or Kular 
— as it is locally termed — shoots up pillar-like two feet to three feet 
high and one inch to two inches in diameter. Only one to ten per 
cent, of the Hing plants bear flowering stock. The percentage of 
A'm far-bearing plants varies according to rainfall. The diameter of 
the crown of the underground stem or the tapping point is seldom 
more than two inches. The leaves and flowers ripen in May june. 
Plants having inflorescence are said to contain no Hing juice and 
are not tapped. As a rule, only the well-developed plants give out 
the flowering shoot. If the inflorescence or flowering stock be not 
allowed to develop, the root-stock is bound to yield Hing, but this 
has never been tried by the locals. 

The tapping operations are started with the ripening of leaves 
and are continued up to September. 

The root-stock gets exhausted after tapping. It is stated that 
a Hing plant (if it is permitted to make its full growth and is not 
much damaged by grazing) becomes fit for tapping after seven years. 
But these areas are grazed over and only about fifty per cent, of the 
plants give Hing juice when tapped after six or seven years. 

The locals now work out an area after six years. A man can 
collect only about fifteen to twenty seers now in one season as against 
forty seers previously. 

Another economic product of these hills is a white .substance 
called *'puhmak*" which is the mixture of Sulphate of Alumina and 
Kaolin (China Clay). After purification the former is used as a 
mqrdant in carpet dyes which are necessarily of fast shades. It gets 
deposited along the banks of saltish spring-water, It is a valuable 
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economic product and its yield can be increased if the water con* 
taining this substance is dried in pans (cisterns) made of cement. 

The area once worked becomes fit for Hing-tapping after an 
interval of seven or eight years. The later the better, as the yield 
is greater. The locals know when the areas containing ^'janakee” 
(Hing) — as they call it — are fit for tapping. They join in parties of 
five to ten and try to protect the area when the Hing plant sprouts 
in early spring. But in the absence of any rules they cannot achieve 
the desired end. A fair proporlion of Hing crop is always grazed 
over by the flocks of those who are not interested in the collection 
of Hing. The party of collectors under the present circumstances 
can save only a percentage of the Hing crop. The collection work 
which is a laborious task becomes more so and the total quantity of 
the seasonal collection falls. 

As soon as the leaves begin to ripen in May, the party of collec- 
tors starts putting stones on one of the leaves of each plant to, be 
tapped, as a mark. This operation is called Putgal. Strong winds 
sweep over these bare hills and if this is not done, the dried leaves 
are blown away and it then becomes difficult to mark the existence 
of the underground stem. When this is complete, they commence 
digging small pits round each plant with a small pickaxe-like imple- 
ment called Tesha. The.se pits are about one foot in diameter 
at the top and six inches at the base and four inches to six inches 
deep from the ground level or the junction of the root-stock and 
leaves, i.e., crown. In other words, about four to six inches of 
underground stem is exposed. A small hut-like covering of stones 
is made over the pit on the exposed part of the root-stock. These 
constructions generally face towards the north and care is taken that 
the exposed root-stock is not exposed to the direct rays of the sun. 
A small stone is also placed against the opening of this small jhuggi- 
like construction, locally termed Ktindak, so that the exuded Hing- 
juice is not spoiled by the .sand which is carried by the strong winds 
which continue blowing during these months. 

The party in its third round removes the dried .sheaths of fallen 
leaves from the crown of the underground stems. This operation 
is termed Lag. They then make cuts at the top with a small iron 
instrument about three inches long and inches wide (blade) called 
hhkur. The act of giving the first ait is termed JCuht, The Hing 
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fluid, i.e.j Sheera — or Hing-engoza as it is locally termed — then 
begins to flow. After the Kisht the area is divided among the mem- 
bers of the party. Kisht work which can be done during five days 
is given to each member. 

The collector, with a small bag of uncured goat-skin called Dul 
or Doal in one hand and his Ishkar in the other, visits every Kundak 
regularly after every five or six days. He removes the Sheera (exuded 
juice) with his Ishkar from ihe crown, puts it in the Doal and 
makes a fresh cut. During the collection period, which extends 
up to three months, the collectors go over the area about fifteen 
times, each time making a fresh cut after collecting the Sheera. This 
whole operation is termed TorchaL 

It is said that about 50 per cent, of the root-stocks after the. 
Kisht begin to yield Sheera. It is not possible to form any definite 
opinion as to why 50 per cent, of the plants give no — or very little — 
Hing. I think it may be due to under-development of Hing plants 
due to grazing. This defect, it is hoped, can considerably be re-, 
moved if the H/tig-yielding areas are protected from grazing one year 
before and after the working year. In this way, not only the unne- 
cessary labour of making Kundak will be saved, but the yield, too, 
will increase. 

From the Doalj or small leather bag, the Sheera or drug is put 
in a goat-skin called Post. As already stated, each plant is given 
fifteen cuts during the season and the yield per plant is only some 
ounces. As a proposed system of management, the wiiole range of 
hills may be divided into //ing-growing and grazing blocks. A sys- 
tem of rotational grazing could then be enforced and only right- 
holders allowed to graze under control. ///^ig-growing areas can 
yield the drug after seven or eight years. Each area could be divided 
into seven or eight compartments and worked by rotation. 

The seeds germinate and the underground root-stock gives out 
a flush of leaves early in spring, /,<?., M arch-April, and the plant 
ripens in May-June. The whole of the //nig-growing block may 
remain dosed against grazing from March to June (four months). 
After that, three blocks, i.e., the areas worked during the last year, 
those down for the year and to be worked during the ensuing year 
may remain closed for the whole of the year. The remaining blocks 
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may be opened for grazing to right-holders only, who arc given the 
adjoining area to be worked during the year. 

The grazing blocks or the areas containing less Ring should 
also be divided into compartments or sub-blocks which may be 
grazed by the right-holders in turn. 

In this way, both grasses and Ring crop will improve and the 
locals will get better grazing and collect more Ring, 


NOTE ON MOHNYIN RESERVE, MYITKYINA DIVISION 

By H. B. Barreit 

Divisional Forest Officer, Myitkyina Division, 

Mohnyin is in the wet zone of Upper Burma. Kadu station, 
which is in the middle of the reserve, is 24° 44' north latitude and 
96° 17' east longitude, 6^8 miles from Rangoon and at a height of 
829 feet. The reserve is flat or nearly so. Apart from the monsoon 
rains, which may last from the middle of May till the end of October 
— though the showers are not as heavy as in Lower Burma — mists 
occur up to February and rain is likely in almost any month in thd 
year. As hills rise to 5,000 feet within a few miles of the reserve, 
storms are frequent. The result is a moist and — for so near the 
tropics — cold climajte. The area of the reserve is 24,270 acres, or 
nearly 38 square miles, and it is rich in teak. 

Though Mohnyin Reserve is rich in teak, it is poor in natural 
regeneration, few trees under four or five feet in girth being found, 
the undergrowth being evergreen, which is also invading induing, the 
forest found on laterite soils in Burma. It is worthy of note that 
the principal induing species is ingyin {Fentueme suaxns), the 
Dipt erocar pus, in, not occurrjng to any extent in this forest. 

Teak’s failure to regenerate is ascribed to deciduous forest not 
being the climax type. I consider that the key to the situation is 
the political history of this part of Burma in the last couple of 
centuries. This is my personal view only, put forward as such, and I 
would be glad of comment. 

Mohnyin, apart from a small area in the south-west, lies in the 
headwaters of the Namyin stream, which flows into the Mogaung 
river at Mogaung town. The Namyin flows through a fertile plain 
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aboui 6o miles long and usually about lo miles wide, bounded on 
each side by a mountain range running up to several thousand feet. 
The populalion even now are largely vShan-Chinese. This tract, 
isolated from the south, was ruled by Shan Snichwas with their capi* 
tal at Mogaung or Mohnyin, usually Mogaung, and holding under 
the Viceroy of Yunnan. The valley seems to have been densely 
populated; Mr. T. R. Shortis, of the Burma Sugar Clompany, 
Sahmaw, when inspecting clearing for sugarcane growing, traced 
the line of the old Mogaung Caty which runs for miles. In the 
middle of the eighteenth century the Burmese under King 
Alaungpaya overcame the Mons and began to expand northwards. 
Shan Sawbwas lingered until 1798, but the King of Burma had 
replaced the Chinese Viceroy some time before that. But some of 
the Burmese kings, in particular Bodawpaya and Bagyidaw, were 
men of war and conquered Arakan and Assam. At this time the 
Kachins were pressing down, and Burma, weakened by numerous 
wars, was not able to reduce them effectively. The old Shan State 
in the plain relapsed largely from fields to forests, the Kachins, who 
practise shifting cultivation, keeping to the hills. About 50 years 
ago the British arrived in the valley, and the arrival of the railway 
and restoration of order resulted in the clearing of the plain again. 
Now if one looks at the valley from any height — although most of 
it is covered with a dense mist in the morning — “islands'’ appear 
here and there. These are forested ateas. Mohnyin forest at the 
end of the valley is not, as a rule, covered with mist. This, T think, 
does establish the theory that the clearing of forests for cultivation 
results in mists therein. Even if the mists do not reach far into the 
forests, they must make the surrounding air colder and moister. The 
process of clearing the floor of the valley coincided with reservation 
at the upper end and along the sides, thus checking shifting culti- 
vation by the Kadiins. In addition, fire-protection was practised 
for a considerable time. All this favoured evergeen as against 
deciduous forest. 

We may now glance briefly at the past history of Mohnyin 
Reserve. 

Constitution , — The reserve was constituted under Revenue 
Department Notification NU>. 378, dated 6th October 1893. A few 
svbsequent notifications have only made petty changes in the area, 

B 
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Past Management . rough fifteen-year working plan for teak, 
based on linear enumeration surveys of 5.9 per cent, of the area, 
came into force in 1895-96. This plan prescribed a normal yield 
of 1,285 girdlings a year, but fixed a maximum of 1,500 a year, as 
there were many mature trees. The whole reserve was divided into 
three five-year blocks. Girdling officers proved cautious, and at 
the end of the period only 13,160 trees had been girdled against 
22,500 prescribed. It is stated in the next working plan that the 
girdling officers feared to open the canopy too much. During this 
period many experiments with artificial and natural regeneration 
were made. Plantations proved too expensive owing to weeding 
costs. Natural regeneration was tried by the following methods 
from 1898 onwards: 

(1) Burning only. No success. 

(2) Clearing and sweeping or burning small plots. Seedlings 

appeared in large numbers but were damped off by drip 
from big trees. 

(3) Clearing and burning large plots. Many seedlings came 

up but were choked by grass and weeds. 

(4) Clearing and weeding. Successful. 

(5) Draining, and clearing. Successful. 

Fire-protection was successful for the last ten years of this plan, 
and climber cutting was done. In 1910-11 another plan for 20 years 
came into force, based on a preliminary working plan report by 
Mr. Beadon-Bryant, then Chief Conservator of Forests, Burma, and 
later Inspector-General of Forests.. This plan proposed to treat 
the forest under the regular method with the object of converting it 
into a series of even-aged woods in one rotation of 180 years, the 
ultimate object being to produce big teak of Europe-square quality. 
The forest was divided into nine twenty-year blocks. One was to 
be the regeneration block, in which all teak was to be girdled except 
compact groups of sound teak under 4 feet 6 inches in girth, and all 
trees of other species were to be felled. Over the remaining eight 
blocks selection girdling, with the object of removing mature and 
over-mature teak, was prescribed, subject to the proviso that teak 
under 10 feet in girth might be girdled only if obviously deteriorat- 
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iiig. Blocks were allot led to years, and all were to be worked over 
in 20 years. 

Subsidiary Operations. — Climber cutiiiigs, cleanings and thin- 
nings were prescribed, also fire-protection where necessary; the area 
to be regenerated being protected until the regeneration felling had 
been made and then burnt. I his would be three years after girdling. 

Ihis plan was revised in 1920-21 by the Silviculturist, 
Mr. Blanford. It was found that the growth was faster than had been 
estimated by Mr. Blanford when preparing the 1910-11 plan, and 
as the teak was not as good as that in the best forests in Burma, it 
was decided to stop growing big trees and the rotation was reduced 
to 100 years to correspond with a seven-foot girth. 

Regeneration , — It was decided that planting was much better 
than natural regeneration, as the latter method needed many seed- 
bearers and produced an uneven result. I hc plan prescribed that 
exploitation of all marketable timber nuist precede regeneration, add 
the full regeneration area must be regenerated by the best means, 
to be devised by the Divisional Forest Oflicer. Experiments were 
to be carried out with other species, Vemane {Gmelina arborea) 
being emphasised. The forest was divided into two felling series; 
approximately 75 acres a year were to be worked over in each, under 
regeneration girdlings. Outside the regeneration block selection 
girdlings to remove mature and deferiorating trees were to be 
done. No girth-limit was fixed but no tree likely to survive 20 
years was to be girdled. The girdlings were divided into two five- 
year sub-periodic blocks yielding 4,200 x 5 ~ 2 1,000 square feet of basal 
area. If regeneration girdlings exceeded 4,200 square feet of basal area 
in a year, they were to be reduced by the excess in the following year. 
If they fell short, selection girdling for the balance was to be done. 
Fire-protection for certain compartments and also during the early 
years of plantations was prescribed — also weedings, thinnings and 
cleaning, climber cutting and nyauaghat fellings. Improvement 
lellings were dropped except in fuel producing areas. 

Girdlings under this plan were: 

Trees. 

Selection ... ... ... 2,331 

Regeneration ... ... ... 12,692 
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Actually regeneration was all by taungya and the following 
areas were made: 

Acres. 


Pure teak ... ... ... 170 

Teak and yemane ... ... ... 9 

Yemane and yinrna ... ... ... 6 

Yemane ... ... ... 18 

Yinma ... ... ... * 

Hnaw ... ... ... '2 

Miscellaneous ... ... ... 6 

Pyinkado ... ... ... 2 

Total ... 215 


None of the plantations except teak and Pyinkado have been 
successful, rhe yemane is all either dead or so heavily infested with 
loranthus as to be moribund. 

This plan was replaced by another for 10 years from 193 2 
drawn up by Mr. E. W. Carroll for the whole of Myitkyina 
Division. In this, Mohnyin Reserve is included in Felling Series 
111 . 

Under this plan, Mohnyin Reserve falls into two working circles: • 
{a) The Teak Selection Working Circle, which contains most 
of the 'teak-bearing forests of the division, and in which 
Mohnyin, with the small Bilurnyo Reserve, forms 
Felling Series 111 , 

{b) rhe Regeneration Working (nrcle, of which Mohnyin 
contains Felling Series VI and Vll. 

Selection . — ^The yield is prescribed as 600 trees seven feet and 
over a year. Girdling for convenience of working is carried out 
until a suitable boundary is reached, differences being adjusted from 
year to year. Under orders from the Chief Conservator over-mature 
trees are girdled whether marketable' or not, also trees under the 
girth-limit, the removal of which is justifiable for silvicultural reasons. 
Girth-limits at 4 feet 6 inches are 7 feet 6 inches in moist forest and 
6 feet 6 inches in dry. This yield has, so far, worked out very well. 

Regeneration . — It was prescribed that regeneration be carried 
out by the taungya method, all marketable timber being first dis- 
posed of. As far as Mohnyin was concerned, regeneration was to 
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continue in Felling Series VII at the rate of 30 acres a year. Actu- 
ally it was not possible to work up to this, and 14 acres were 
regenerated in 1931 and 12 acres in 193^?. Government decided that 
plantations should be much reduced in Burma, and planting in this 
reserve was then stopped. 

This plan gives detailed instructions for tending of plantations. 
The position now is that the following areas, excluding areas written 
off, remain: 




AorpM 

Tost 

Cost pep 
acre 




Rh. 

Hh. 

Natural Regeneration 

.. 

Pi 

102 

1.20 

Artifioial Regeneration 

. 

.. 24f» 

4,950 

2015 


Total 

.. 327 

5,058 

18-53 


Rupees two hundred and ninety-seven have so far been received 
in revenue. It should be borne in mind that — 

(a) The majority of the plantations are still young and so 
are only just beginning to reach the remunerative stage. 

(h) The costs of plantations are mainly in the early ages. 
The main differences in tending of tropical as compared with 
temperate zone species may, I think, be taken to be: 

(a) Height growth takes place mainly at early ages in tropi- 

cal but continues faiily steadily in temperate 
plantations. 

(b) Weeds are much worse in the tropics but are out- 

distanced sooner. 

(c) Thinnings must be made at a much earlier age. Plant- 

ing distances do not vary much; six by six feet is 
usual in Burma. Thus the plantations can close up 
quickly and keep the weeds down, hut as trees must 
have more space, thinning usually begins by a removal 
of about half the stock at the end of five years. One 
gets heavy thinnings at round about age twenty in 
temperate zones. As it may illustrate my remarks, I 
give below a few figures for Class II teak, Nilambur, 
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and certain temperate zone species, Class I, from Ap- 
pendix IV of SchUch's Manual of Forestry, Volume III. 
Heights are in feet. I have selected three European 
light-denianders as teak is a light-deniander. Douglas 
fir is a moderate shade-bearer but is given as its 
height growth approximates to that of teak: 



Teak 

Larch 

Douglas fir 

Oak 

Scots pine 

Species 

Age 


Trees per acre 

Height 

Trees per acre 

Height 

Trees per acre 

Height 

Trees per acre 

■ 

Height 

Trees per acre 

f) 

30 

. . 

. . 




. . 


. . 

. * 

10 

45 

325 

18 


24 


12 


13 

. . 

20 

62 

170 

40 

900 

53 


30 

]920 

20 

. . 

30 

76 

115 

58 

620 

78 


46 

820 

40 

960 

40 

86 

85 

71 

350 

96 


00 

510 

51 

63) 

50 

1 

92 

65 

80 

260 

no 


71 

320 

CO 

450 

60 

i 

97 

60 

87 

205 

• • 


79 

1 

236 

67 

340 


If we compare annual height growth in the above periods we 


get: 


Agn 

Teak 

Larch 

Douglas Hr 

Oak 

Scots pine 

Up to 5 3 ears. 

6 


.. 

. . 

. . 

»» 10 ,, . . 

4-5 

1-8 

2*4 

1-2 

1*3 

11—20 „ 

1-7 

2-2 

2-9 

1-8 

1*3 

21 — 30 . • 

1-3 

1-8 

2-5 

1*6 

1*4 

31— 40 „ 

1*0 

1-3 

1-7 

1-4 

M 

41—60 „ 

0*7 

0-9 

1*5 

M 

0*9 

61— 60 „ 

0*6 

0-7 

- 

0-8 

0*7 
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Girths at the various ages are as below in inches: 



Age 

Tcjak. 

j Larch iDouglaN fir 1 

1 

Oak 

Scots pine 

f) 


10 

. . Not given i 



10 


16 


.. 


20 


26-5 

1 

9*6 


30 



24 i 

17-2 


40 


410 

^^0 : ; 

; ( 

24.4 

26 

r>o 


48-0 

s« i i 

32*8 

31 

60 


630 

41 : „ 1 

39-6 

36 


Both sets of figures show that growth in temperate zones does 
not slow up to anything like the extent 'that it does in the tropics 
after youth, and that relatively expensive tending is needed at early 
ages in the tropics. 

It might be said that the foregoing notes indicate a good deal 
of lack of success, but it is not so. Many useful experiments have 
been made and much useful information has been gained at a very 
reasonable cost, and the forest is certainly better than it was. 

As plantations have stopped, it is necessary to regenerate the 
forest by natural means. A certain amount of coppice regrowth 
comes up from girdlings, but nothing like enough. Clearing and 
burning on a large scale would probably produce plenty of seedlings, 
but unfortunately it would also result in much hizat (Eupatorium) 
known locally as ‘Jarraany bin"' (“bin” -plant) because it appeared 
during the war. Burning under seed-bearers was tried in the hot 
weather of 1937 experimental plot in Compartment 15, but 

though seedlings came up they were damped off during the rains. 
In 1938 drains of a total length of 850 feet were dug at a cost of 
Rs. 39-12-0 (£2-19-6) and a few seedlings have survived. It is pro^ 
posed to try planting a few “clump” bamboos this year in the hope 
that they will induce regeneration. Rain falling on bamboos tends 
to run down the culms and though teak will persist under them, 
their shade is enough to keep weeds down and they drain the soil 
to some extent 
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Exploitation and Revenue ,^ — ^Teak is, and must remain, the 
principal source of revenue. Up to date the system has been to lease 
the right to work the forest to large lessees — Messrs Steel Brothers 
at present — for considerable periods. They extract the timber and 
pay royalty on it at so nmch per ton of fifty cubic feet. Teak not 
up to lessees’ standard of marketability, thinnings from plantations 
and other species are removed by petty traders and villagers. The 
extraction methods are of little scientific interest. Extraction by 
lessees is by water. Logs are collected in the forest and then as a 
rule carted to the Naniyin and float away during the rains, being 
assisted on their way by elephants, which start early in the rains 
and gradually work down to the Irrawaddy. Logs that miss these 
elephants have a chance of coming out if the rains are plentiful. 
Petty traders usually despatch timber not sold locally by rail, as an 
expensive organisation is needed for the long distance to the Irra- 
waddy. 7 'he forest shows ti considerable profit. The original work- 
ing plan estimated a revenue of about Rs. 60,000 (£4,500) a year, 
and an expenditure of about Rs. ito,ooo (£1.500). Salaries have 
gone up since then, but other expenditure has fallen so that the 
financial position remains much the same. 

(leueral . — I have tried to show that in my opinion: 

I. — Mohnyin Reserve was centuries ago probably a dry forest 
and that the change to the present moist type with 
evergreen invasion is due to the spread of cultivation, 
which causes dense mists and prevents drying. 

II. -I’hat many experiments have been tried and that, failing 
plantation.s, draining without fire- protect ion is our 
best way of trying to get back regeneration. 

III. — I’hat as tropical forest grows much faster in youth than 
temperate forest, it needs most attention then and in 
con.sequence we should not be frightened at relatively 
high costs at early ages. 
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SOIL CATENA SURVEY 

By J. N. SiNHA, 

Bihar Forest Service, India, 

Classification of ihe growing stock into forest types is the fore- 
most problem of the forester for on it have to be based his prescrip- 
tions for treatment. Of course, the naked eye can roughly tell the 
type, but its evidence is no more reliable than the evidence of tem- 
perature from touch. Silviculture has. therefore, evolved certain 
scientific metluxls of approach. In India, the general index of 
c|uality is height of trees. In Finland, they have adopted the under- 
growth as the index of quality, irrespective of what the tree growth 
may be, and the writer’s tours in Finland showed him that they are 
very satisfied with this method. In the writer’s opinion this is a 
much closer approach to the problem ol quality determination than 
that of height, yet it is not the perfect one. For even the under- 
growth may sometimes be not because of certain factors, but in spite 
of (hem. and in any case it gives no indication of the past or future 
tendencies of the .soil. The existing soil may be in the optimum 
condition for a particular species of tree, yet it may be in the pro- 
cess of degradation and may turn unsuitable. Or again, the soil 
may be aggrading and what it does not grow well now may be the 
best for it in future. 

The .soil ii.self is, therefore, the best guide, for the forest is 
according as the soil is. An analysis of the soil is thus indicated. 
But laboratory analysis of soil suffers from disabilities inasmuch a& 
the .soil in the field is vitally different from the soil in the labora- 
tory. For one thing, the fauna and micro-organisms die in the 
process of transport to laboratory, and the exact state of moisture 
content and its distribution cannot be told by the laboratory 
analyst. 

This brings us to the examination of soil in the field as the 
best means of quality a.ssessment. But obviously it will not do to 
dig pits at random and examine the soil, hence the method of soil 
catena survey. 
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A catena is a definite association of soil sites arranged in 
topographical sequence. A soil site is defined as being an area 
which in all features presents similar conditions throughout its 
extent. The purpose of soil catena survey as part of stock-mapping 
is to co-relate the vegetation, qualitatively and quantitatively, with 
the soil and by tracing the development of a particular species on 
all the soil sites on which it occurs, to discover the optimum condi- 
tions which that species demands. Repeating the examination with 
other species one by one, the best use of each soil site can be deter- 
mined. It is considered that the prescriptions of a working plan 
will rest on surer grounds than otherwise if based on a preliminary 
soil survey. Further, if the catena survey is extended to the neigh- 
bouring agricultural land and the soils compared, it is possible to 
determine the best use of the land as between agTiciilture and 
forestry. 

A description of a catena survey carried out in the field is given 
below ; 

A party of students of the Oxford School of Forestry worked 
in the High Meadow Woods near the Forest of Dean, England, for 
the compilation of an instructional working plan under the guid- 
ance of Mr. R. Bourne, Lecturer in Forest Management, Oxford 
University. The writer worked with the party. Mr. Bourne is an 
exponent of Soil Catena Survey as the basis of any working plan. 

The area under examination ranges in altitude from about 
200 feet to 900 feet. Geologically, it extends from the Devonian 
to the Carboniferous formation. The outcrops vary from Old Red 
Sandstone on the west to Coal Measures on the east with the Car- 
boniferous limestone in between — a combination which occurs in 
several parts of England. The higher ground is a relic of an old 
land surface which, in course of time, was dissected by erosion into 
valleys and ravines. 

The whole area was first reconnoitred in the light of the 
general features shown by topographical and geological maps. The 
highest point at Buck Stone, above Staunton, was visited and a view 
obtained of the old land surface. The main valleys, plateaux and 
ridges were then traversed. 
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As a result of this reconnaissance it was derided to run three 
level lines across contours so that the principal features of topo- 
graphy and geology would be covered. The lines were run wit^. 
Abney Level and Trailing Tape and sections in profile were pre- 
pared as appended (A). 

Soil pits were then dug along these lines at distances of four 
chains or less if sudden changes in the topography or soil vegeta- 
tion occurred. Mr. G. R. Clarke of the Soil Science Laboratory, 
Oxford, who was working with a party of his students in conjunction 
with the Forestry party, after agreeing with Mr. Bourne on a preli- 
minary classification of the soils — copy appended (B) — undertook the 
description of a few rejiresentative profiles. The appended descrip- 
tion (C) is a sample of how the soil in a pit and all the features 
connected w'ith that soil w'ere described. 

From these lines as bases, strips on either side were mapped 
to show the limits of the several soil sites. The soil sites having 
been mapped in the sample strip the catenas w^ere differentiated. 
With acknowledgments to Mr. Bourne a copy of the completed 
map is appended (Plate No. 59). 

After this stage of the work, stock-mapping and measurement 
of dominant heights in crops of different ages tvere undertaken. 
The crop was thus correlated with the soil. 

In Cffiota Nagpur, in the writer’s opinion, much can be done 
by this method of soil survey both as a basis of working plans and 
to tell w'here agriculture encroaches on forest soil or vice versa. 

Forest Officers in other parts of the world will perhaps find the 
application of this method helpful, or a modification of it to suit 
their local conditions. 
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11 Up]^ Old Bed Sand' ; B. F. S. I R. H. La. Mi. Lu. Larch ' U. O. R. ■ Deep bores, crimson 

atoiM, Stnught. j and stoneless loam. 

12 Do. do. ' Nil Douglas Fir I do. do. 

13 U. O. B. and drift ; do. Nil do. U. O. R. and drift I Deep bores, crimson 
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Dolomite over L.L. 8. Degraded Rendzina M. Hv.R. A. Me. V"i. do. Dolomite drift aUii- i Moderately deep, red- 

vium. ■ dish sticky loam. 
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The author regrets that it has not been possible to make the print clearer, but as all that is intended is to 
illustrate the metho<l. this may perhaps serve the purpose. 






FOREST FIRES 


[The text of a talk delivered to Forest Villagers by E. K, Krishnan, 
District Forest Officer, Cuddapah North, on Sth April 1939.] 

We have met here primarily with the object of demonstrating 
to you the value of an experiment started by the Forest Department 
for the first time in this district and of which the Deputy Director 
of Agriculture has spoken to you at some length to-day. 

T thought this opportunity should be taken advantage of by us 
to impress on you some aspects of the administration of the Forest 
Department which have been causing us some considerable anxiety. 
1 refer to the problem of fires in the district and of the havoc 
caused by fires of which you have ocular proof before your very eyes. 

The total extent of Reserved Forests under the direct control 
of the Forest Department (excluding areas managed by the pancha- 
yats) is 938 square miles or about six lakhs of acTcs. Of this area 
more than lakhs of acres have up to this date been set fire to in 
various parts of the North Cuddapah district. In Sidhout Range 
alone, out of 83,000 acres of forests managed by us about 14,000 
acres, or 1 /6th the area, have been burnt. I wonder if you realise 
what great harm has been done to the State by this thoughtless 
action of the incendiary. 

Let me first of all quote to you the words of our wise and 
sympathetic Prime Minister on this wanton destruction of plant life. 
Speaking at the Prize-giving Day of the Forest College at Coimba- 
tore on ajnd July 1938 the Prime Minister said — 

“I have always realised that forests are perhaps our best and 
most valuable possession, more valuable th'^h what is hidden 
below even in the shape of gold. The indigenous culture of 
our country holds the vegetable world in very great* esteem 
and value. It is considered as great a sin to cut down a green 
tree as to chop a man down. Old-fashioned nien even in 
these days hesitate to cut down a green tree. I wish that 
that culture had not been interfere with by oWier ideas and 
that people retained towards forest the same sacred feeling 
as they would retain towards a body of living men. But for 
various causes this idea of the sanctity of vegetable life has 
been upset and exigencies of life in and round forests have 
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driven people who live there to go up and steal the perma- 
nent asset of our country away in this manner and valuable 
property has been lost. It is good that people have come to 
be told ‘Better late than never/ and that these things must 
be conserved. It is a fact that great work has been done by 
the conservation of the Forest Department and that it should 
be better recognised. It will be recognised, I assure you, Sir, 
you are right in saying that I am one with you in appreciat- 
ing the philosophy of forestry and the actual need for the 
Forest Department in the country, I do not share the 
peasants’ feeling who, in order to make a couple of annas 
which he needs very badly — of course he is also a living tree — 
becomes a temporary parasite of the jungle for the moment, 
and he goes and steals away the wood to make those two 
annas.” 

“Reading the ancient literature of the land where forests have 
been described who can take an axe and cut down a tree? If 
you read the Ramayana of Valmiki even Rama is not so 
grand as the forest itself.” 

I cannot think of anything more apt to speak in defence of our 
efforts to preserve the plant life for our own sakes and for the sake 
of the generation to come than those words of the Premier. If it is 
a sin to cut off the young life of a promising and sturdy youth by 
the hand of an assassin it is equally sinful to contrive the death of 
hundreds of thousands of plant life by the torturing process of fire. 
For remember, the plants have life the same as you and I have. It 
may not be so manifest as in the case of human beings; the slow pro- 
cess of growth from flower to seed from a seed to a blade of leaf and 
thence to a seedling; from a seedling to a full grown tree which 
yields us the fruits we eat, or the timber and fuel which we use for 
our hearth and home are all ordained by a Divine Hand which 
guided the growth and development of a human being exactly in 
similar stages from a cell to an embryo from an embryo to a child 
and later on to a full developed human being. 

It is no doubt difficult to convince the unthinking herdsman 
or villager of this aspect of plant life to restrain him from using his 
chopping knife to kill a tree. It is equally difficult to argue on these 
lines to an incendiary and stop him from playing with fire in pur 
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easily inflammable forests. But I have far more convincing argu- 
ments to advance to persuade you all, and through you to the 
culprits who perpetrate these heinous crimes, to desist from a prac- 
tice which is ruining the valuable assets which we have in our forests, 
however miserable they may appear to be at first sight. 

I refer to the indirect influence the forests have on cultivation, 
on water conservancy, on soil erosion and on climate. 

1 do not wish to go into great detail on these various uses of 
forests in the economy of nature. Those of you who can read and 
understand the various aspects of the question discussed on plat- 
forms and essays do not need my exhortation to convince you of the 
great value forests are in the scheme of every day life. To the 
uninitiated let me briefly explain one or two significant facts. 

First of all to the cultivator and the Jiouseholder I ask “Is 
there anything you can do to carry on your normal life in the 
absence of wood?” From the cradle to the grave you are constantly 
making demands on wood and using it in various forms. The food 
you eat is derived from plant life. The cot you sleep on, ihe house 
posts you utilize for your buildings, the fuel you kindle your hearth 
with, the paper you write on, the axe and knife handle you use to 
fell a tree, the match stick you use to set ablaze the forests — these 
and very many other articles of daily use are derived from wood or 
from plant life. Your very life in this world depends on the exis- 
tence of plants. Is it proper then to destroy plants by fire and 
illicit hacking in the manner in which you see it has been so 
wantonly done all around you? 

You might ask “Don’t you forest subordinates go and fell trees 
wholesale in a coupe or select the best timber tree for export to 
Madras and foreign countries for sale?” We do; but there is this 
difference. If we fell a tree we attempt to replace it with perhaps 
lo similar seedlings which will gradually take its place. If we cut 
the entire growth on a coupe of 50 or 100 acres we give that area 
rest for say 30 or 40 years to ensure regeneration in that area by 
coppice shoots. We attempt to keep fire out of that area by remov- 
ing the inflamihable material all round the coupe. Whereas you go 
and hack a tree, which you think will make a suitable house post, 
and never dream of planting another tree to take its place. Before 
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that stump has hardly time to shoot up you go and hack again its 
tender shoots for fuel, or for leaf manure, or for feeding your goats 
and your cattle on, or else you set fire to the forests all round and 
thereby ensure its certain destruction. 

Fire and destruction! What terrible enemies of civilization 
they are! Look around you and see the devastation caused by the 
thoughtless action of one irresponsible villager. Every tree and 
shrub, particularly at this season when they are without their mantle 
of green foliage, has been charred beyond recovery by this conflag- 
raiion. Every seed shed by the trees to ensure their regeneration has 
been burnt out. And this at the season when seeds are plentiful on 
trees and on the ground and are ready to germinate at the approach 
of the rain. Every vestige of humus on the ground, which should 
have helped to enrich your soil, has been swallowed up in the fire. 

And what, do you imagine, the consequence will be? The 
hill side will soon be bare of growth. The soil which the roots help 
to bind and preserve on the steep hill-side will soon slip and be 
carried down by the rain wash and perhaps silt up your irrigation 
tanks. There will be nothing left — not even grass in the long run 
— to obstruct the run-off water. The result will be that directly the 
rain falls all the water will rush down to the plains, will be carried 
away by streams and finally rush into the Pennar and cause sudden 
floods. 

On the other hand, had you left the vestige of vegetation on 
these poorly clad hill-sides to grow to some size, the trees and shrubs 
and grass would have prevented this rapid run-off of rain water, the 
rain water would have a chance to percolate into the soil and gradu- 
ally to feed your wells and your tanks and your streamlets and there- 
by have ensured for you a perennial source of water for cultivation 
and for other purposes. 

You must not think these are mere hollow statements made to 
capture your imagination. In countries like France and Germany 
where scientific forestry has been practised for many centuries it has 
been proved beyond a shadow of doubt that forests have contri- 
buted a very large share to the welfare of mankind. Forests in 
India have come under proper control and protection only within 
the last 8o years and therefore we do not realize what value it is 
and will hereafter be to conserve our water-supply and help to meet 
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our daily necessities of life. I have already mentioned how they 
help to feed your wells and your tanks. If proof were needed to 
show how the slow process of denudation has effected your water- 
supply you have only to see how water-level has gone down in your 
tanks and wells scattered about in various parts of your villages and 
forests. Your ancestors built at enormous expense well lined step- 
wells and beautiful tanks which at their time must have held peren- 
nial supply of water. Now they are dry for about lo months in the 
year. Why? Because the catchment area above the tank or well 
has been ruthlessly cut about, there is no vegetation to absorb the 
rain water and lead it gently to the underground springs that feed 
these wells and tanks. 

Apart from this effect on water-supply the destruction of forests 
is causing the nation lakhs of rupees in direct loss. Our forests are 
of so poor quality now that the surplus revenue we get from the 
type of forests in Cuddapah is hardly three pies per acre per annum, 
rhe forests now carry mere scrub jungle where once valuable Red 
Sanders, Yelama, Yepi, Thumma, Maddi, Chindugay etc., trees were 
plentiful. The forest soil has so deteriorated by constant fires that 
these valuable trees have no chance of survival except in remote and 
moist localities where fires have not traversed and the illicit tree- 
cutters have not reached. 

Think of the enormous loss caused to the State every year by 
fires. We have in this division alone over six lakhs of acres of re- 
served forests in our charge. This is excluding about one lakh of 
acres of forests under panchayat management. Of this six lakhs of 
forests more than lakhs of acres were burnt last year. There were 
iSi? ftries altogether in the division. 182 fires which burnt 26 per 
cent, of the forests of this division! Assessing the value of the type 
of forests we have at the low figure of one rupee per acre and assum- 
ing that i/i6th of the total number of trees is either killed outright 
or so damaged and mutilated as to become useless for exploitation 
later, we calculated the loss to be one anna per acre of forests burnt. 
At this conservative estimate the State has lost Rs. 9,619 owing to fires 
last year. We have no up-to-date figures available yet of the total 
extent burnt this year. But fires, if anything, have been more fre- 
quent and larger areas have burnt this year than during last year 
owin^ to the failure of the North-East Monsoon. So we can take it 
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that every year the forest fires are responsible for the loss to the 
State to the tune of about Rs. 10,000. Rs. 10,000 wasted year 
after year which if well spent on irrigation works or on im- 
provement of industries would have rendered hundreds of homes 
happier. We, of the Forest Department, are usually looked upon as 
being hostile to the welfare and interests of the ryot^, and unneces- 
sarily harsh in the management of the forests entrusted to our charge. 
This is a very uncharitable view to take of our activities. Let me 
give you some little idea of the many w^ in which we try to be 
helpful to people in general and to the ryots of forest villages in 
particular. 

We have many forest activities for which we employ a large 
number of labour. To cite a few we have fuel, bamboo and timber 
exploitation we give contracts for the extraction and tr:insport of 
these produce in various parts of the distiict in all seasons of the 
year; we allow grazing of cattle throughout the forests of the district. 
Do you realize what a large army of labour we employ directly and 
indirectly on these operations? On departmental works alone, we 
employ over s6,ooo coolies who earn more than Rs. 11,000: 
through the agency of contractors more than 1^ lakhs of men and 
women are employed who earn more than one lakh of rupees; on 
grazing alone we give employment to seven lakhs of coolies who, if 
they were paid d^ily wages in cash, would earn about ij lakhs of 
rupees. In fact, on all these items of work, we employ on the whole 
about 9 lakhs of men who earn about 3 lakhs of rupees. Can you 
say then, that the administration is not helpful to the ryot popula- 
tion. 

We strive to improve or at least to check the deterioration of a 
valuable national asset which we hzlve been called upon to manage. 
In managing this we have to think not merely of the present genera- 
tion but of the posterity who have an equal claim on all the benefits 
— direct and indirect which accrue from a well managed forest. 
When you people who live near the forests come to realize that these 
interests will be l>etter served by us with your co-operation rather 
than with hostility and distrust in us, the task before us will be 
easier and you can look forward to a day when these barren hill 
sides will gradually regain their beauty of verdure which the 
relentless fires have so ruthlessly destroyed. 
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By E. C. Bor. 


From the Suez Canal to Singapore 
From Dehra Dun to Bangalore 
Your water supply (and your light) 
depends 

On a pair of indispensable friends. 

To the Mystic East they usher you in — 
Hurricane Butti and Kerosene Tin. 

Whatever your job, wherever you go, 
On the tops of the hills or the plains 
below, 

At the back of your car you’ll always find 
A Kerosene tin tied on behind. 

While — into your bedding — the servants 
fling 

A Hurricane Butti tied up with string. 

Climbing Everest, crossing Sind, 
Wherever you go in the land of Ind — 
Forests or Police, P. W. D., 

I. C. S. — ^whatever you be — 

In Government House, you’ll find us 
there — 

Indispensable everywhere. 


You may tour your forests the whole day 
long: 

You may fish or shoot — ^but you can’t go 
wrong. 

Unless you’ve dared to go into camp 

Without the support of a hurricane lamp. 

A hurricane lamp to light you in 

To your bath, prepared in a kerosene tin. 

Your elephant follows the tiger’s trail 

With a Hurricane Butti tied on to his tail. 

No matter your mission — you’ll always 
find 

A kerosene tin’s not far behind. 

For the camper’s day can never begin, 

Till the tea’s been boiled in a kerosene 
tin. 

English baths and electric light — 

As far as they go they’re quite all right. 

But they dou't go far in the mystic East: 

Beyond the cities, you’ll find they’ve 
ceased. 

In the jungle depths once more you’ll 
cry 

For your faithful friends who are stand- 
ing by. 


They’re standing by, and they’re always 
there 

Whenever you want them — everywhere. 
From the Ran of Cutch to Negapatam, 
From Mandalay to Baluchistan — 

From the snows of Tibet to Tuticorin — 
Hurricane Butti and Kerosene Tin. 
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STATEMENT OF WILD ANIMALS SHOT IN SOMT OF THE 


All-India 

serial 

number. 

Species. 

Ajmer- 

Merwara. 

Assam. 

Bengal. 

Bihar. 

Bombay. 

Burma. 

la 

Tiger 

** ' i 

17 

40 

7 

23 

67 

16 

Tigress 

• • 

1 

11 

3 

11 

•• 

2 

Leopard or panther . . 


2 

66 

4 

69 

38 

3 

Wild oats (species to be 
given if known). 


1 

21 

2 

1 

•• 

4 

Lynx 


•• 

•• 

•• 

** 


6 

Hunting leopard or 
cheetah. 

•• 

•* 


•• 


•• 

6 

Hyena 


•• 


3 

3 


7 

Wolf 




•• 


•• 

8 

Wild dog 



2 

6 


66 

0 

Martens 

.♦ 




•• 


10 

Ratel 


.. 



.. 

• • 

11 

Brown bear 






.. 

12 

Himalayan black bear . . 



4 




13 

Malayan bear 


•• 

•» 




14 

Sloth bear 


1 

1 

•• 

5 

200 

15 

Wild elephant 


32 

11 

•• 

U 

543 

16 

Rhinoceros (species to be 
given). 


!♦ 

•• 


•• 

•• 

17 

Gaur or bison 

1 

•• 

1 

3 

19 

36 

18 

Goyal or mithan 


1 

•• 

•• 

•• 

36 

(saing) 

19 

Banting or tsine 

•• 


.*• 

•• 

•• 

•• 

20 

Wild buffalo 


2 

•• 

2 

•• 

.• 

21 

Urial or sharpu 


.. . 

•• 

•• 

•• 

•• 

22 

Bharal or blue sheep . . 

*• 

-• 

•• 

•• 

•• 

•• 

23 

Ibex 


.• 

•• 

-- 


.. 

24 

Markhor 

.. 

.. 

.. 

.. 

.. 

. . 

26 

1 Tahr 

*• 

•• 

8 

•• 

•• 

- 


*Unicprny died &fiber beia| o*ught in a pit. 
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INDIAN PROVINCES, INDIAN STATES AND BURMA DURING 1937-38 


C. P. 

Coorg. 

Madras. 

Orissa. 

Punjab. 

U. P. 

Jammu 

and 

Kashmir 

State. 

Bastar 

State. 

112 

12 

11 

16 


73 

, . 

12 



8 

3 

.. 

43 

.. 


72 

4 

31 

14 

16 

84 

96 

65 



86 

49 

7 

19 






.. 



3 



88 

2 



.. 

.. 


7 


3 

1 


21 





• • 

• • 


. 

109 


16 

10 

26 

3 


9 

.. 

16 



1 



26 

.. 




• • 



1 

.. 






1 


20 






(red) 






i 

• • 

4 

15 i 

28 


37 


4 

10 


10 





' 3 

1 


•• 



15 

1 

22 

2 


•• 


i 

1 






•• 


4 




i 

14 

.. 

12 






2 


10 






2 

.. 

26 

• « 







8 




I 


2 

2 

4 

• ♦ 
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statement of Wild Animals Shot in some of the Indian 


AU-India 

serial 

number. 

Species. 

' 

Ajmer- 

Merwara. 

Assam. 

Bengal. 

Bihar. 

Bombay. 

Burma. 

26 

Nilgiri wild goat or Nilgiri 
ibex. 

•• 

•• 

•• 


•• 

i 

27 

Serow or Himalayan goat- 
antelope. 

•• 

•• 

4 

•• 

•• 

8 

28 

Goral 

*• 


.. 



• • 

29 

Nilgai or blue bull 

2 

-- 


2 

44 

•• 

30 

Four-horned antelope .. 

•• 

*• 

•• 

.. 

3 

•• 

31 

Block buck 





.. 


32 

Indian gazelle or chin* 
kara. 

1 

•• 

•• 

•• 

3 

•• 

33 

Barking deer or kakar . . 


10 

84 

6 

2 

343 

34 

Kashmir stag or hangul 


•• 

•• 

•* 

•• 

•• 

36 

Swamp deer or gond or 
barasingha 


•• 

•• 

•• 

- 

- 

36 

Brow-antlered deer or 
thamin. 


- 

- 

•• 

•• 

5 

37 

Sambar 


8 

37 

17 

16 

209 

38 

Cheetal or spotted deer 
or axis deer. 


1 

313 

9 

i 

25 


39 

Hog deer or para 


4 

11 



28 

40 

Musk-deer 



.* 



• • 

41 

Mouse-deer 






•• 

42 

Pangolin 



•/ 



•• 

43 

Crocodile (muggar) 



7 




44 

Gharial 



6 



•• 

46 

Python 

•* 


36 


•• 

•• 

46 

Others (species to be 
given). 

2 i 
(pig) 

III 

306 

(pig 300) 
(hare 3) 
(^rcupine 

20 

(pig 6) 
(hare 15) 

742 

(pig) 

251 

(pig) 
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Provinces, Indian States and Burma during 1937-38-€oncluded 


C.P. 

Coorg. 

Madras. 

Orissa. 

Punjab. 

U.P. 

Jammu and 
Kashmir 
State. 

Bastar State. 

•• 


9 










25 

22 

6 


70 

.. 

1 

.. 

32 

67 

.. 

6 



.. 

.. 


4 


.. 



1 

.. 

.. 

31 

.. 

.. 

100* 



•• 

2 

4 

1 (Tibetan 
gazelle) 

•• 


23 

13 

13 

67 

•• 

.. 

*. 


.. 

.. 


9 

.* 

•• 



•• 


19 


•• 

103 

1 

26 

19 

2 

119 


5 

110 

7 

22 

6 

1 

230 

•• 

27 

.. 


.. 


2 

23 


.. 

- 

.. 

.. 

.. 


1 



•• 


2 


•• 


•• 


6 

•• 

2 



7 



,, 


1 


■■ 

2 


, , 

768 

(pig) 


10 

8 

(pig) 

104 

976 

(porcupine, 
pig, etc.) 

17 

(Ovis om- 
mon 7) 
(others 10) 

60 

(bear 26) 
(pig 0) 

(hnnder 2) 
(kotri IS) 


*lQohi() 9 i ipeoiM of Serial Noa. 31 aod 33* 
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TIMBER PRICE USX, FOR JULY-AUGUST 1939 


(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
Common name. 

Spedea. 

Locality. 

Deaori|)tion 

timber. 

Prices. 

1 

2 

3 

4 

6 

^ng 

TMramekB wtdifiora . . 

Assam 

Logs 

Bs. 30-0<0 per ton in 
Galcntta. 

Bentoak • • 

Lagerstrcmia hnaolaia 

Bombay . . 

Sqnares 

Rl. 32-0.0 to 64-0-0 pet 
ton.- 

»• • • 

>1 • • 

Idadras 

Logs 

Bs. 36-0-0 to 42-0-0 per 
ton. 

Bijatai 

PkroearpM martupium 

Bombay . . 

Logs 

Bs. 62-0-0 to 84-0-0 per 
, ton. 

»» • • 

*» •• 

Madras 

Logs 

Bs. SO-C-O to 61-0-0 per 
ton. 


» • • 

Bihar 

Logs 


»» • • 

»» •• 

Orissa 

Logs 

Be, 0-12-0 to 1-0-0 per 
c ft 

Blue pine . . 

Piniu exeelaa 

N. W. F.P. 

12'xl(Fx6' .. 

Rs. 4-13-0 per piece. 

»> •• 

»» 

Punjab 

12'X10'X6' .. 

Bs. 4-12-0 per piece. 

Chir 

Pinui l^ifolia 

N.W.F.P. 

9'xl0'x6' .. 

Ps. 1-14-0 per piece. 

»# • • 

ft • • 

Punjab 

9'xl0'x6' .. 

Bs. 2-14-0 per piece. 

»» • • 

»» •• 

U.P. 

9'X10'X6' .. 

Bs. 3-2-0 to 3-4-0 per 
sleeper. 

Cirii! 

Smnioniajloribvnda . . 

Bengal 

Logs 


Deodar . . 

Cedrusde^ra .« 

Jhelum 

Logs 


»» • • 

M *• 

Punjab 

9'X1(FX6' .. 

Bs. 4-8-0 per piece. 

Dhnpa 

Vakriaindka 

Madras 

Logs 

lO^XlO'XS' .. 

Fir 

Abies ds Picta spp. 

Punjab 

Bs. 2-10-0 per piece. 

Gamari 

Omelina arborea . , 

Orissa 

Logs 

Be. O-lO-Otol-2-Opei o.ft. 

Qnrjan 

Dipteroeafjms spp. 

Andamans . . 

Squares , . 

»» • • 

ft • •* 

Assam 

Squares 

Rs. 6C-0-0 per ton. 

fi • • 

*» 

Bengal 

Logs 

Bs 30-0 0 to 36-0-0 pnr 
ton. 

Haidu 

Adina eordi/oiia . , 

Assam 

Squares 

Bs. 66-4-0 per ton. 

>1 » • 

ft •• 

Bombay .. 

Squares 

Bs. 24-0-0 to 66-0-0 per 
ton. 

.. 

ft •• 

C.P. 

Squares 

Be. 0-4-0 to 0-13-0 per 
o.ft. 

Bs. 42-3*0 to 61-9-0 per 
ton. 

.. 

ft •• 

Madras 

Logs 

»» * • 

»t •• 

Bihar 

Logs 


M ,, 

ft •• 

Orissa 

Logs 

Re. 0-10-0 per c.ft. 

Hopea 

Indian 

Hopea parti fora • • 

Madras 

B. G. sleepers 

Be. 6-0-0 each. 

rosewood •« 

Dalbergia UUi/olia • • 

Bombay •• 

Logs 

Bs. 48-0-0 to 90-0-0 per 
ton. 

M •• 

»• • • 

ap. 

! Logs 

Re. 1-0-0 to 1-2-0 per c.lt. 
Be. 0-12-0 to 1-0-0 per 
cJt. 

r» • • 

ft •• 

Orissa 

Logs 

» •• 

II •• 

Madras •• 

Logs 

Bs. 80-0-0 to 100-0-0 per 
ton. 

Rs. 6-0-0 eaeh. 

Irnl 

Xylia xyUKofpa 

Madras 

B. Q. sleepers 

Kindal 

Terminaliapanic^ia •• 

MadM •• 

Logs •• 

Bs. 31-44) to 48-7-0 per 
ton. 
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Trade pr 
common ifame. 

Specios. 

Locality. 

Description 

of 

timber. 

1 

2 

3 

4 

Laurel 

Teminaliaiomenlosa .. 

Bombay . . 

Logs 

1$ •• 

»> •• 

ap. 

Squares 


*t . . 

Bihar 

Logs 


i> • • 

Orissa 

Logs 


• » • « 

Madras 

Logs 

MEesna 

Meiua ferrea 

Madras 

B. 6. sleepers. . 

fdnlberry . . 

Morue aXba 

Punjab 

Logs 

Padauk 

Pkrocarput daibergioides 

Andamans .. 

Squares 

Sal 

Shorearobtuta 

Assam 

Logs 

If .. 

i» • . 


B. G. sleepers 

»> 

$9 • • 

*» • • 

M. G. sleepers 

.. 


Bengal 

Logs 

•» •• 

i» . • 

Bihar 

Logs • 

M 


»» - • 

B. G. sleepers 



»* 

M. G. sleepers 



ap. . .. 

Logs 


»» . . 

Orissa 

Logs 


99 e e 

U.P. 

Logs 


99 • • 

99 • • 

M. G. sleepers 

f. . * 

99 « • : 

99 • * 

B. G. sleepers 

Sandalwood . . 

Sankdum album 

Madras 

Billets 

Sandan 

Ougeinia daibergioides .. 

C.P. 

Logs 

tf • • 

»> . • 

Bihar 

Logs 

f» « • 

f» • . 

Orissa 

Logs 

Semu) 

Bombaz malabarietim . . 

Assam 

Logs .. ' 

>» ' • 

99 • • 

Bihar 

Scantlings 

i> « • 

99 • • 

Madras 

Logs 

Sissoo 

Dadbergia sissoo 

Punjab 

Logs 

$1 • * 

»# •• 

U.P. 

Logs . . ] 

M • • 

»» •• 

Bengal 

Logs . . ] 

Sandri 

Heritisra spp. 

Bengal 

Logs .. ] 

Twk 

Tsetom grandis 

Calcutta . . 

Logs 1st class 

»f • • 

»» •• 

„ 

Logs 2iid class 



C.P. 

Logs . . I 


»f • • 

$» » • 

Squares . . 1 


»» . • • 

Madras 

L^s . . H 

$$ • • 

H , 

Bombay . , 

Logs . . P 

M • • 

»» • • 

», 

M.G. sleepers E 

White dhu]^ . . 

Oanariumsui^Um .. 

Andamans . . | 

Logs 


PrioM. 


Ri.48*0>0to60*0«0p6r ton. 
Re. 0<12*0 per cit. 

Re. 0-6-0 to0.12.0perc.ft. 
Rs. 37-8-0 to 45»5-0 per 
ten. 

Rs. 6-0-0 each. 


Re. 25-0-0 to 66.0-0 per 
ton. 

Rb. 6-8-0 to 6-12-0 each. 
Rs. 2-6-3 each. 

Rb. 20-0-0 to 76-0-0 per 
ton. 


Rs. 1-2-0 to 1-4-0 per c.ft. 
Re. 0-6-0 to 1-4-0 per c.ft. 
Re. 1-0-0 to 1-6-0 perc.ft, 
Rs. 2-4-0 to 2-8-0 per 
sleeper. 

Hs. 4-14-0 to 6-0-0 per 
sleeper. 

Rs. 30Q-0-0 to 636-0-0 
per ton. 


Rs. 36-0-0 per ton in 
Calcutta. 


ton. 

Rs. 20-0-0 to 26- 
ton. 

Ele. 0-13-3 to 2- 
o.ft. 

Eis* 1-8-4 to 3-1-4 
Els. 86-0-0 to 137< 
ton. 

18.67-0-0 to 160- 
ton. 

Rs. 3-14-0 each. 
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OBITUARY 

Mr. J. W. A. Grieve, I.F.S. 

His many friends among the older generation of Indian 
foresters will have heard, with deep regret, of the death of 
James Wyndham Alleyn Grieve, on loth April 1939, aged 
67 years. 

Grieve joined the Indian Forest Service in 1894 and was 
posted to Bengal, which in those days included what is now 
Bihar and Orissa, and he served in every part of that province 
as well as in the Andamans and, later, in Burma and the 
Punjab. 

He married first Miss Belle Macdonald of Skye whose 
early death in 1913 cast a gloom over this part of his life but 
left unabated, or even increased, his energy and enthusiasm 
for his work. Probably few men have left behind them in 
India such a varied and extensive record in forests improved 
through their efforts as Grieve has done. 

His early working plan for the hill forests of Darjeeling 
and Kurseong was a mistake — as he himself readily admitted. 
It aimed at re-stpeking group fellings naturally or, if that 
failed, artificially. Natural regeneration did not come up to 
his expectations and he was left with a lot of very scattered 
planting to do; nevertheless the resulting forest is by no 
means a failure as those who know what are now called the; 
“twelve- twenty plantations" can testify. I believe this was 
the only major silvicultural mistake in the career of one who 
would always take the bold line rather than play for safety. 

In 191a, on his return to the northern sal forests after an 
absence of some years, he was at once struck by the evergreen 
undergrowth that had invaded them during that time. He 
realised that, unless we changed our methods, sal would dis-i 
appear from lack of reproduction and perhaps the best work 
he did in Bengal was to lead a Campaign, against considerable 
opposition from' the older school, to break away from “selec- 
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tion-cum improvement with cleanings.’* He and his followers 
started the series of experiments, some of them fantastic 
enough, which culminated in the adoption of taungya. His 
insistence brought a visit from the Silviculturist followed by 
the Inspector-General (Professor I'roup and the late Sir George 
Hart respectively) and the preparation of a working plan 
based on clear-felling and sowing was ordered. 

As Conservator he went to Burma in 1916 where he adapt- 
ed himself to the country as few foresters transferred late in 
service have been able to do. He would probably have been 
a good Chief Conservator there bur was transferred once more 
as Conservator in the Punjab where he also became Chief Con- 
servator in 1921. He went there at an unfortunate time, as 
practically all touring had been stopped for military reasons, 
and this so disgusted him that he decided to retire early rather 
than submit to life in an office. In this way India lost a man 
who might well have become Inspector-General; a sound all 
round forester, full of enterprise but free from fads and popu- 
lar with all who met him. 

On retirement he settled on the Border, not far from the 
old home where his family had farmed for many generations, 
and led a quiet life gardening, shooting and fishing. He 
married again and, as both he and his wnfe were fond of 
travelling — she was a mountaineer — they spent a good deal of 
time on the Continent, especially in Norway. Later they 
moved South, to Beech in Hampshire, where he died. 

By letters and visits he never lost touch with his old 
friends of the Forest Service, whether active or retired, and he 
wis often the means of keeping them in touch with one an- 
other. 

We offer our sincere sympathy to his widow. 
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CORRESPONDENCE 

SILAGE MAKING BY THE FOREST DEPARTMENT 

Sir, 

The Forest Department experimented for the first time in this 
District with making of silage to serve as fodder for cattle during 
the hot months. 

Two pits were dug each lo feet by 15 feet and eight feet deep 
in Sidhout and Vontimitta Ranges of this Division. These pits 
were filled with green grass on agth September 1938 and a 1st Octo- 
ber 1938 respectively. 

In the pit in the Sidhout Range 11.02 tons of fodder grass 
Heteropogon contortus (spear grass) and Sehema newosum {nendra 
grass) were put in. The weather was wet at the time of collection 
and of filling in of pits and the pit had to be covered with a tent to 
prevent rain getting in. 

In the pit in Vontimitta Range 10 tons of grass were loaded 
mostly Heteropogon contortus. The weather was not so wet in 
September and that probably accounted for the difference in weight 
in the two cases, the dimensions of the pits being the same. Grass 
was well pressed in the pit and trampled by cattle. In the green 
state, it stood two feet above ground level. Earth was banked on 
four sides and a top covering of two feet of earth laid, after all the 
grass had been loaded, to make the pits water-tight. Gradually the 
pit contents shrank to about six feet depth from bottom with the 
weight of the load of earth on top. The earth was shaped pyramid 
fashion to drain off water on all sides. 

The pit in Sidhout Range was opened. on 13th April 1939, i.e., 
eight months after formation, to see ivhat the silage was like. About 
100 cattle were brought from neighbouring villages to feed on the 
silage. The cattle greedily ate the silage offered. The Deputy 
Director of Agriculture who was present when the pit was opened 
pronounced it to be quite good. 

The grass in the pit when first opened was quite warm to the 
touch and had a sweetish, tobacco smell — not quite offensive and, 
yet not pleasant. 
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The cost of construction was as follows: 

Rs. a. p. 

Construction of pit ... ... 740 

Collection of green grass at annas four 

per bundle of 150 lbs. ... 41 vj o 

Covering, etc ... ... 400 

The silage taken out was offered free to cattle that were in- 
vited to the feast. Quite three-quarters of a ton was thus distribu- 
ted free. The balance — about tons — was sold to ryots who 

readily purchased it at nine pies per 60 lbs. 

The only criticism which the Deputy Director had to offer was 
that we did not cover up the top and sides of the grass heap with 
mat or green leaves to prevent soil mixing with the edible silage. 

We propose to try making silage with bamboo leaves and Yepi 
(Hardwic kia hinata) in other centres. From the way the ryots 
appreciated this demonstration, it hx>ked as though it would not be 
difficult to persuade the influential ryots in forest villages to try 
this method of storing green fodder in times of scarcity. If our ex- 
periments with bamboo and Hardxcichia also succeed, it should not 
be difficult to get a little revenue too by this method of preserving 
green fodder for cattle. 

The Deputy Director of Agriculture lucidly explained in 
Telugu the method of forming silage and its use in times of 
scarcity. 

E. K. KRISHNAN, 
District Forest Officer, 

C UDDAPAH. C u d dapa h No rt h , 


EARLY FLOWERING OF DENDROCALAMUS STRICTUS 

SlR^ 

In the Indian Forester for December 1937, Ranger Saeed 
Ahmad wrote about the flowering of a “Twx) years old Bamboo 
Seedling/’ Laurie also mentioned therein that he had noticed even 
a one-year old seedling in flower at the Haldwani Forest Research 
nursery. There was no record of gregarious flowering in these 
cases. 
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ii. In the Angul Division, Dendrocalamus strictus was found 
to flower rather heavily in 1936 but it was taken as heavy sporadic 
flowering. During 1937, this flowering extended and complete 
flowering occurred in patches in the valleys. In 1938 this extended 
very considerably and gregarious flowering occurred over vast areas; 
in places the whole valley was affected. A record of the progress of 
this flowering is being maintained and a number of problems con- 
cerning it are under investigation. The flowering has not yet ex- 
tended quite up to the tops of large hills, but I fear that, in a year 
or two, bamboos on these hills will also flower. Though it is diffi- 
cult to distinguish between heavy sporadic flowering and light gre- 
garious flowering, there is no doubt that the flowering here is gre- 
garious. It is noticed that in sporadic flowering all culms in a 
clump do not always flower at the same lime, whereas in the case of 
gregarious flowering all culms flower at the same time. Another 
point observed is that almost all clumps which flowered in 1938 
failed to send out new shoots during the year — maybe an iitdication 
of the gregarious flowering. 

3. An interesting feature of the 1938 flow(?ring is that a number 
of seedling clumps (established naturally from seeds from sporadic 
flowering) in the areas affected have also flowered. Some of these 
clumps were dug up to see if the rhizomes had grown from old 
(lumps, but the small clumps a])pcared to have grown from scccb 
without having any connection with other clumps. The age of 
these clumps varied from 2 to 4 years. The Conservator of Forests — 
Mr. J. W. Nicholson — who toured in the Division during January 
1939, also noticed this and he opined that these were certainly seed- 
ling clumps. In one or two cases I could trace the origin of the 
seedling clumps to some flowered clumps which had died two or 
three years back. 

4. As regards Laurie's observations in the last paragraph about 
regular and methodical working of bamboo forests, it may be added 
that the Angul bamboos have been worked through contractors for 
a long term of years. Systematic working on an extensive scale com- 
menced from i9s 7-«8 when a 30 years' lease was granted to 
Messrs. Heilgers 8c Co. (Titaghur Paper Mills). It was in 1935 that 
the selection system of working along with cleaning of clumps was 
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introduced by the Company. It would not be out of place to men- 
tion here what Sir Gerald Trevor .said about the bamboo working 
in Angul Division in his Inspection Note for February J937. He 
wrote: “ITe management of the bamboos in Angul is excellent. 
There is no congestion and the clumps are properly thinned out on 
a four-yearly cutting cycle. . . . This is an example to other parts 
of India where the management of bamboos is often very indifferent.” 
It is, however, very alarining to observe that the 1938 flowering 
(gregarious) is more extensive and vigorous in the areas worked out 
by the Company. During 1938-39 they have been working some 
areas for the third time (cycle) and large-scale flowering is noticed 
more in such areas. This is rather contradictory to the theory that 
systematic w'orking retards flowering. 

5. Early burning as a regular operation has only recently been 
introduced in the.se bamboo forests and it is itot known if this has 
anything to do with the gregarious flowering of clumps. Climatic 
conditions such as dry w^cather or the drought we Jiavc had during 
the last one or two years may have induced this gregarious flowering. 
But then all clumps, even in the same locality, have not flow^ered, 
one or two green clumps often being found in a group of five or six 
flowered ones. Such clumps are under ob.scrvation to see if they 
will flower in a year or so. 

(). In the damper type forests some clumps of CepJinlostach yum 
pergrncHe occur. 1 noticed one clump in flower and 1 am watching 
to see if this flowering also will extend to other clumps in the .same 
area. The .seeds of this bamboo are being collected and can be sup- 
plied if any one requires them. 

Angul. xM. L. SEN GUPTA, i.i.s., 

Dwisional Forest Officer, 
Angul D wist on, Orissa, 


TWO NATURAL HYBRIDS 


Sir, 

In 1934 I came across an oak in Dalhousie which was new^ to me. 
As It w'as on the roadside, I suspected that it was an exotic and that 
it had been planted. The only objection to this view^ was that if the 
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rale of growth was comparable with that of the indigenous oaks, the 
tree would be older than the road on ihe side of which it stood. 
After spending a considerable amount of time in the Kew Herbarium 
and finding nothing like it, it occurred to me that it was a hybrid 
between (htnciis dilatata Lindl. and (>. incana Roxb. as it was more 
or less intermediate in characters between these species. Several 
attempts to grow seedlings of this tree have been made. The first 
failed as the seeds were all eaten on the tree by monkeys. The 
second also failed as monkeys found the beds in which the seed had 
been sown and destroyed them. At the third attempt seed was sent 
to a nursery in Kulu and 21 seedlings have been raised. Several of 
the seedlings are very weak and are unlikely to live long. The rest 
show characters intermediate between those of Q. dilatata and 
incana. On picking out the seedling which resembled Q. dilatata 
most closely in the shape of its leaves, the leaves were found to be 
white tomentose beneath as in Q. incana^ whereas the seedling, the 
leaves of which resembled Q. incana most closely, had the leaves 
green and glabrous beneath as in Q. dilatata. Inhere can be no 
doubt that this tree in Dalhousie is a natural hybrid between 
Q. dilatata and Q. incana. 

In Nurpur, Kangra, there is a hedge around the Forest Rest 
House in which several species of Opunfia occur amongst others 
O. dillcnii Haw. and O. stricta Haw. (Slumps of both these species 
are found scattered about on the grazing ground near the hedge. 
Amongst them are several clumps of an Opuntia which appears to be 
O. dillcnii stricta. No attempts have been made to grew seedlings 
of the suspected hybrid. Opuntias do not normally reproduce by 
seed in the Punjab and I have never seen a seedling growing natur- 
ally. The appearance of this hybrid, if such it is, shows that seed- 
ling reproduction does occasionally take place unless we assume that 
a chance hybrid can germinate and become established, whereas its 
parents are unable to do so. 


Lahore: 

291!// June, 1939. 


R. N. PARKER, i.f.s.. 
Chief Conservator of Forests, 
North-West Frontier Province and Punjab. 
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REVIEWS AND ABSTRACTS 

SILT LOADS AND RIVER TRAINING IN CHINA 

The Proceedings of the American Society of Civil Engineers for 
December contains a paper entitled “The Yellow River 

Problem,” by O. J. Todd and S. Eliassen, which contains much of 
interest to workers on flood control and soil conservation. Both 
writers are engineers with many years of practical experience in the 
vagaries of this vast river whose catchment area above the Peiping- 
Hankow Railway is ij^^.ooo square miles. The Yellow River is said 
to be unique amongst the larger rivers of the world in so far as it 
can carry a silt load during spates 40 per cent.* by weight of its water. 
The effect of this high silt load is to raise the bed of the river, so that 
it flows on a ridge elevated above its own plain. Once it has broken 
its dikes and escaped, it will not go bark to its own old channel of its 
own accord and for centuries the Chinese have beet) preoccupied 
with the recurring problem of river training. Owing chielly to this 
silt load, the Yellow River is of very little use to the populous dis- 
tricts through which it flows, and it is an enemy instead of a help 
to them. Even as a communication artery, it is unimportant. 

The Yellow River ri.ses amongst lakes and swamps in Eastern 
Tibet and like most of the North China rivers, flows through a series 
of alternating gorges and basins. These basins are dumping 
grounds for the heavy load of silt cut from vast tracts of loess up- 
lands, and the alluvial plain of North C-hina is the last in the series 
of basins. For the first 1,500 miles of its length the river flows 
through arid country and the silt load from this area is a compara- 
tively light one; where it enters Shansi Province the maximum silt 
percentage is five per cent, by weight and generally is less than one 
per cent. The flood contribution for this upper third of its drain- 
age area does not contribute more than 1 /8th to i/ioth of the 
rivers’ flood peak of 1,000,000 cusecs where it enters the plain. The 
real trouble comes from the series of large tributarie.s. which drain 
I he loessal uplands of Kansu, Shansi and Shensi province.s. In this 
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respect the river reminds one of the Sutlej and many other Hima- 
layan rivers whose main catchments are in the high Himalayas or 
the Tibetan plateau but whose power for evil is largely derived from 
the silt-laden tributaries from the foothills. 

Run-off data for the various tributaries show clearly the great 

absorptive value of the loessal soils where these have been preserved 

in situ, while the loess-denuded slopes immediately west of the plain 

give a very high run-off. Three periods of heavy and continuous 

rain gave percentages of 13.8, 9.5}, and 16.1 in the less eroded 

Suiyuan as compared with 75 per cent, for more heavily denuded 

Weiho basin in Kansi. These percentages are the expressions of the 

ratio ^1^^ . which gives a lower figure than the customary 

weight of water silt 

method percentages of 8o, 

90 or even over 100 which occur if the customary method is applied 
to Yellow River measurements. 

The heaviest silt load carried by the river in its lower reaches 
is not found at the mouth but at places which are ^cx) to 500 miles 
upstream. Readings in this reach of the river for Hoods of 1934 run 
to fantastic figures — c.g., an eight-day flood which carried clown 
ir),687,793,o(X) cubic feet of silt in a total stream flow of 
153,865»774 ,ooo cubic feet of silt-laden water. The annual silt 
volume carried pasil this reach of (he river in 1934 was in the neigh- 
bourhood of 50,000,000,000 cubic feet of silt, whereas the station 
nearest the sea registered only 35,ooo,cxx),ooo cubic feet, the differ- 
ence having been partly dumped in the river-bed or spewed out over 
the surrounding plains during the frequent breaches in the dikes. 

71 ie most important factor in modifying the silt charge of the 
river’s flow is perhaps the climatic cycle. The silt concentration in 
the flow has gradually diminished since 1934 and this is unquestion- 
ably due to the wetter cycle which began in 1931 and may continue 
for some years more. It has resulted in a better growth of bushes 
and grasses over the entire drainage area to such an extent that, 
during the dry winter and spring, the farmers have not been able 
to cut the bushes down or to scrape the grass and leaves away com- 
pletely. This incTeased vegetation is now holding the soil more 
securely in place over areas large enough to have a marked influence 
upon both surface and gully erosion. 
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Amongst the authors’ recommendations for flood regulation the 
reduction of soil erosion in the k)essal uplands and the control of 
run-ofl’ by increasing the brush and forest cover in these areas 
(Shansi, Shensi, Kansu and parts of Honan) figure largely, along with 
a series of upstream detention basins wherever the main river or its 
tributaries lend themselves to such work. For farm lands their re- 
commendations are more rigid rules for the levelling and terracing 
fields, contour ploughing and more suitable field drainage systems. 
The worst problem is the “bad lands" already deeply gullit'd and 
ravined, where the building of check-dams and gully plugging is 
handicapped by the .shortage of timber and stone. Where stone is 
entirely ab.sent they recommend a series of low earth dams supported 
by crib work or piling. For such work the authors suggest a state 
subsidy to local farming committees to bring these gullies under 
control. As in India “the population does not possess the wealth or 
the leadership to carry through this phase of the programme, which 
will be costly and will require at least two or three decades with 
government support of a most substantial character." 

R. M. G. 


ABSTRACT OF THE INDIAN FOREST LITERATURE ISSUED 

DURING THE QUARTER ENDING 31ST MARCH 1939, 
TOGETHER WITH ABSTRACTS OF ARTICLES PUBLISHED 
IN THE “INDIAN FORESTER” 

ANON. — Trade Names of Indian Timbers. Ind. For. Rec. (U), 
I. (7): 189 — t?io, 1938, Rern.sed third edition . — The Record presents 
the Official List of Trade Names of Indian Timbers which if made 
use of by the Forest Oflicers and others will eliminate the confusion 
which exists from the use of local vernacular names, more especially 
in export and inter-provincial trade and in publications. Burma 
limbers not found in India, but imported into India, have been tabu- 
lated in a separate list at the end of this Record. 

The new list of trade names is fundamentally the same as that 
published in 1934, but with a few necessary alterations, and the addi- 
tion of several other common vernacular names in a separate column 
from the trade names,— Steiimrt. 
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CHAMPION, H.G. AND TREVOR, SIR GERALD. -Maniial 
of Indian Silviculture. — i — 374, Pis, 5C, Maps s, 1938. — It is an 
authoritative and up-to-date book on Indian Silviculture, divided 
into two parts. ‘In the chapters constituting Part I of this Manual, 
a rapid survey will be made of the climatic and soil conditions under 
which our forests grow (Ch. I) followed by an equally condensed 
account of the primarily botanical subjects of the form and growth 
(Ch. II), and physiological processes (Ch. Ill) of trees and crops. 
The natural development of forests and their reactions to the 
various agencies affecting them (Ch. IV) are generally treated as 
forest ecology, consideration of which completes the preliminaries to 
the essential part of silviculture, t'/z., the regeneration of forests 
either naturally (Ch. V) or artificially (Ch. VI), the establishment of 
forest on non-forest land, or afforestaiion (Ch. VII), and the tending 
of forest crops (Ch. VIII). The combination and application of 
the available information on all these subjects to a given forest area 
to cover its whole life cycle with different methods of tending, har- 
vesting and replacement, each method giving a forest of characteris- 
tic form, is dealt with in Part II on Silvicultural Systems.” 

Part II follows the arrangement and exposition of Troup's 
Silvicultural Systems (Oxford, iqstS) dealing in detail with the appli- 
cation of these systems to Indian Forestry, mostly derived from the 
author’s personal experience and -knowledge of the forests of India. 
— Extract from Author*s Introduction. 

CHATTERJEE, N. C, — Entomological Investigation on the 
Spike Disease of Sandal (33) Heteroptera (Hemipt.) Ind. For. Rec (E) 
III (ii): 5} 13 — 225, 1938. — This paper records four species of 

Pyrrhocoridae, one .species of Aradidae, three species of Tingitidae, 
one species of Hydromelridae, seven species of Phymotidae, seven 
species of Capsidae, one species of Pelogonidae and one species of 
Notonectidae frequenting the foliage of sandal, Santalum album 
Linn., collected by the Forest Research Institute survey of the insect 
fauna of that tree in North Salem, Vellore, Madras and North Coorg 
forest divisions. South India. — AnthoPs Abstract. 

CHOPRA, R. S. — Harar (Terminalia Chebula) Cultivation in the 
Punjab. — Ind. For. LXV («); 126—129, 1939. — The harar (fruit) 
has, since ancient times, been recognised as an important drug of the 
Hindu materia medica, and used fpr a variety of diseases. It is also 
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used for tanning. In the Punjab, the tree occurs in the sub- 
Himalayan tract up to 4,000 feet elevation. It is a light-demander, 
is frost-hardy, drought-resistant and can grow in places with a rainfall 
of over 25 inches. It is not exacting in its soil requirements. The 
tree can be raised by direct sowing, or transplanting one-year-old* 
entires from the nursery, the latter method being recommended. 
For raising stock the use of fresh, ripe, depulped seed is very impor- 
tant. — /. Sen Gupta. 

COSTER, DR. CH. — Grass Teak Taungya Plantations. Ind. 
For. LXV (3): 169-170, 1939. — ^Long Experience with teak-ffl?/77gya 
plantation in Java has shown that teak is very susceptible to root 
competition, especially to grass (Impel nfe spp.). To prevent grass 
growth, the rows of teak are alternated with rows of a green manure 
— preferably of Leucaend glauca — that has to be cut back several 
times in order to prevent its overgrowing the teak. — J. N. Sen Gupta, 

DE, R. N. — E If ect of Arsenic Compound on Girdled Trees. — Ind. 
For. LXV (1): 45, 1939. — A small experiment carried out in 1920 
rains in an evergreen forest of Upper Assam proved that a superficial 
girdling treated with the poison of Atlas compound (a soda-arsenite 
solution) could kill the unwanted trees in two to three months. 
Such girdling was done with a cut of half to three-quarter deep (just 
enough to remove a layer of the sapwood) by three by six inches 
wide belt and at a height of three to four feet above the ground. 
Trees were mostly betw'een one foot six inches and four feet in girth, 
— the poisonous solution having been rubbed with a jute fibre brush 
during June-July. — J. N. Sen Gupta. 

GARDNER, J. C. M. — Immature Stages of Indian Cloleoptcra 
(24) (Curculionidac — Contd.). — Ind. For. Rec. (E) III (12): 227 — 261, 
Pis. I — 17 , 193H. — The larvae of thirty-six species of Indian 

CAirculionidne are described and figured and the larval characters of 
several sub-families are discussed. — Authors Abstracts. 

GHOSE, T. P. — Trade in Indian Ephedras. — Journ. Ind. 
Chem. Soc. — Indust, and News Edition, 1 (4): 142 — 145, 1938. — 
Although Indian Ephedras, such as E. gerardiana and E. nebrodensis, 
are as rich as the Chinese or Spanish Ephedras in ephendine con- 
tent, it was only during the acute shortage of supplies from the.se 
countries, in March and April 1938, that large quantities of Indian 
Ephedras were imported into America and the European countriet^ 
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It has been emphasised that this advantageous trade position should 
be maintained by exporting the drug of uniform and rich quality. 
To achieve this, care should be taken to collect only the rich species 
from proper localities at the proper season . — Authors Abstract, 

GRIFFITH, A. L. — Notes on a tour in South Bengal in 
November-December 1936. — 1 — 36, PL 22, 1938. — Observational 
notes of the author who toured (with the Central and Provincial 
Silviculturists) in the forests of Sunderbans, Chittagong, Cox’s 
Bazar and Chittagong Hill Tracts of South Bengal with the object 
of studying the work in progress in the regeneration of evergreens, 
including teak, Hopea and Mahogany plantations. General con- 
clusions have also been drawn in so far as they could be applicable 
to silvicultural operations in Madras with special reference to the 
natural and artificial regeneration of similar evergreen forests. — 
/. A^ Se 7 i Gupta. 

GRlFFn'H, A. L. — ^An Investigation into the Best Date of 
Stump-Planting Teak (Tectoua Grandis) at Begur (Wynaad Divi- 
sion), Dhoni (Palghat Division) and Topslip (South Coimbatore 
Division).— ./?!(/. For. Rec. (S) III (2): 17-— 46, Pis. 2, Of the 

three localities under reference, the first and the third are at an 
elevation of about 2,000 feet, with an annual average rainfall of 67 
inches, while the second is in the plains with Jii inches rainfall. 
In all these places, •the south-west monsoon actually breaks in June 
with pre-monsoon showers in April and May. These showers are, 
however, more variable at Topslip than at the other two places. 
Experiments have so far proved that the best time of stump-planting 
teak is the middle of April at Begur and Dhoni and early May at 
Topslip, — resulting in 40 to 80 per cent, increase in height growth 
(apart from relatively good stocking) over normal early June plant- 
ing.—/. A. ^en Gupta 

HOWARD, .S.— Effect of Standards on Field Crops in Taungya. 
— /nd. For. LXV (3): 151-152.-.-A forest protecting overwood will 
reduce the yield from cultivators’ crops in taungya considerably. A 
crown cover of some 20 per cent, will reduce the yield to the culti- 
vator by some 40 to 55 per cent, and cultivators are likely to be 
difficult if not impossible to get on these terms.^A ut/ior^s Abstract. 

JAMWAL, H. S.— -Effect of Burning of Slash on Soil and Suc- 
ceeding Vegetation,— /nd. For, LXV (1); 39—42, 1939— The 
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ol burning of slash on soil and succeeding vegetation is different 
from the effect of ashes upon germination and early development 
of tree seedlings; and these two different aspects of the problem 
should not be confused together. Experience in Kashmir “has 
clearly shown that the severer the lire for slash burning, the better 
are the results of sowing of deodar seed in beds devoid of ashes 
while the contrary is true where beds arc covered with a thick layer 
of ashes." In coniferous nurseries, sowings in thick layers of ashes 
are never successful, as they prevent germination, but ashes have 
a beneficial effect on the development of tree seedlings when appli- 
cation of a dressing of ash is done in deodar plantations and 
nurseries. 

The Silviculturist of the Forest Research Institute, Dehra Dun, 
adds that there is ample experience on the other hand, supported — 
for many types of forest — by definite results of comparable experi- 
ments showing very definite benefit from !)urning on both the 
germination and height grow^th of dry forest species raised by direct 
sowing {e.g., dry fuel forests of Madras). Good effects in the past 
have been attributed to the manurial value of the ash. The points 
to be determined under Indian conditions are: (/) if ash, in small 
quantities, is beneficial and, if .so, its optimum concentration; and 
(//) at what concentration does it I)e(f)me definitely harmful? — 
./. N. Se)! Gupta. 

LAURIE, M. V. —Fhe Importance of the Origin of Seed in 
Forestry. — Jnd. For. LXV (3): 145 — 150, Pis. 5, icj^^q. — (An abbre- 
viated account of a lantern lecture delivered at a staff’ meeting of the 
Forest Re.search Institute): The importance of seed origin was 
greatly emphasised, as marked variations in individual tree forms 
(or crops) — as distinct from geographic racial differences — were 
noticeable in the same species between different parts of Lidia as 
well as sometimes even in the ^me locality. Such variations are 
of different types, viz., morphological ,, — as evinced by bole, branch, 
leaf or fruit differences, or physiological , — as indicated, for instance, 
by differences in the germinative capacity of .seed, inherent vigour 
and rate of growth, and resistance to adverse conditions, etc. Some 
of these variations are hereditary, while others may be due to other 
causes. These were discus.sed (with illustrations), as also if and how 
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far desirable inheritance characters could be induced and undesir- 
able ones eliminated. While America and Europe have been carry- 
ing out tree breeding experiments and building up planting stocks 
of improved strains (backed by legislation on grading and certifica- 
tion of seed origin, etc.), comparatively little attention has hitherto 
been given in India to* the origin of the seed in plantation work. 
The area of plantations made annually in India and Burma is 
approximately 46,000 acres, entailing an enormous capital expendi- 
ture every year. From past experience of bad plantations, forest 
officers are now, however, beginning to realise the importance of 
hereditary variations and looking out for improved strains. — 
/. N. Sen Gupta, 

LAURIE, M. V. — Germination of Nim Seed (Azadirachta 
Indica). Ind. For, LXV (2): 104 — 106, 1959. — In view of the con- 
flicting opinions about the regularity of germination of 7 itrn seed, 
and whether its passage through the alimentary canal of birds 
before sowing improves germination (as had once been suspected), 
some experiments were tried at the Forest Research Institute, Dehra 
Dun. Starving hens, that would not at first touch the nim fruits, 
were made to swallow moistened fruits rolled in flour. These were 
not, however, passed out at all despite days of anxious waiting. 
Other artificial methtxls of pre-treatment, c.g., skinning the fruit or 
depulping and thoroughly washing the seed, were tried. Results of 
sowing indicated that the latter, i,e,, thorough cleaning of the seed, 
caused a great improvement in germinative capacity and is definitely 
worth while. — J. N. Sen Gupta. 

PUNTAMBEKAR, S. V.— -Vegetable Tallow. Ind, Chem, Soc, 
Indust, and News Edition (C) I (4): 163 — 170, 1938. — In view of 
their plentiful supply from the forest seeds of India and their simi- 
lar chemical and physical properties, which are given in a tabular 
form, to a wholly imported tallow of commerce, the following fats 
are recommended for u.sc as vegetable tallow in textile mills, for 
soap manufacture, etc.: (1) Piney tallow from the seeds of Valeria 
indica; (2) Bassia hutyracia, B. latifolia and B. longifolia; Borneo 
tallow or “Sal” butter from the seeds of Shorea robusta; garcinia 
tallow from the seeds of G. indica, G. morelia and G. cambogia; and 
Chinese vegetable tallow from the fruit of Sapiurn sehiferutn. 
Figures are given for their approximate annual output, 
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For the economic production ol; vegetable tallow from the 
powdered seeds of the above mentioned species, its extraction with 
a volatile solvent like petrol is considered to be most suitable and 
for this purpose a suggestion is made to establish solvent extraction 
plants at suitable centres, namely, Bombay, Nagpur, etc. — Author's 
A hslract. 

ROBERTSON, F. C. FORD. — ^Resiii Tapping in Kumaon. hid* 
For. LXV (2): 88—104, Pis. 7 and hid. For., Vol. LXV (3): 137— 
145, Pis. 3, 1939. — Indian resin researcli to date hardly commensu- 
rate with the industry’s importance. Recent held studies in light 
tapping, as practised since 1916, conlirm fears of premature exhaus- 
tion, indicating that tapfiing life expectancy of the smallest tapped 
trees must be shortened from 70 to under 50 years and for typical 
coupes to less than (io years, considering all decremental factors., 
The implicalions for future resin management discussed, with sug- 
gestions for modifying both tapping method and somewhat laissez- 
faire silvic ulture. — /i uthors A hslract. 

ROBERTSON, F. 0 . F. — Resin Tapping in Kumaon. Ind* 
For. LXV (i): 3 — 17, Pis. 13, 1939. — Details various developments 
and improvements in setting up and tapping procedure, involving 
the introduction of tools and gauges of superior design and quality. 
Tapping practice is a matter ol mimiUae, From channel face to the 
carrier’s hands, it is a busirie.ss who.se successful conduct and control 
calls for unremitting attention to detail. — Author's Abstract. 

RANGASWAMl, S„ RAO SAHIB.— Utilisation of Forest 
Wealth, hid. For. LXV (2): 74 — 8(>, 1939. — I’he different classes 
of forest wealth, the forest areas in different countries, love of forests 
of the Japanese and the various advantages gaitied by all the 
Departments by forests are fully detailed. The prejudice against 
the Forest Department prevailing in the country, its cause and’ 
remedy, are explained. The importance of forest conservation in 
its relation to agriculture is fully explained. Various industries 
that can be developed by utilising forest resources are indicated. 
The possibilities of cultivation of medicinal plants and manufacture 
of various medicines explained as also the various uses of lac in 
different industries. Suggestions for exploring the mineral wealth 
of forests arc given. — Author's Abstract* 
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ROY, N. C.— A Ready Reference Chart for Abney s Heights. 
Ind. For. LXV (2): 72-73, PI. i, 1939. — The chart, as devised, enables 
quick determination of heights on the spot from the angular mea- 
surements with Abney’s Level or siiiiilar other instruments and 
eliminates calculation work altogether. — Authors Abstract. 

SAHNI, N. D. — Nim Germination, hid. For. LXV (2): 117- 
iiS, 1939. — From his experience of direct sowing, in rab regenera- 
tion patches in Nellore (Madras), the writer agrees that nim 
(Azadirachta indica) is one of the easiest species to raise. The only 
thing to guard against is the rodents to which may be attributed 
failures or irregular germination. Frcsli seed or undepulped fruit, 
collected from beneath the mother trees, would give quite good 
results and no special pre-treatment is necessary. Instances are 
ejuoted indicating the advantages of a burn over the soil before 
working it for sowing, — a most important factor in rab work. — 
]. N. Sen Gupta. 

SMITH, J. — Germination of Nim Seeds. Ind. For. LXV'^ (3): 
170-171, 1939. — Wide use is now made in the Sudan of the ninr 
{Azadirachta indica), introduced for the first lime in 19 16, for shade, 
fuel and hut poles. The present practice is to sow annually 10 — 20 
tons of air-dried local nim seed in ma series and irrigated fuel and 
pole plots. The ffuit is collected fresh from below seed-bearers 
and promptly sown {without fermentation or depulpin^) after air 
drying only for four or live days. Many Sudan birds, however, 
relish the fruits. — J. N. Sen Gupta. 

SMYTHIES, E. A. — Forest Administration Reports. Ind. For, 
LXV (3): 135-136, 1939. — Forest administration reports are usually 
extremely dull reading and filled wdth a mass of minor details and 
relatively unimportant matter. They would be more interesting to 
legislators, the general public and to other provinces if unimportant 
details were omitted and greater attention paid to important matters 
of policy and to trends of administration and development. — 
Authors Abstract. 

SOTHERS, D. B. — Economic Effects of Disforestment in the 
Bombay Konkan. Ind. For. LXV (1): 26 — 29, 1939. — ^The extensive 
Konkan tract, which is very hilly, lies between the sea and the edge 
of the Western Ghats, where the rainfall is abundant. It had at 
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one time supported, in most of the tributary ravines and water- 
courses of the lower readies, fine teak and miscellaneous forests of 
value. Shipbuilding, etc, at the Bombay dockyards and elsewhere, 
as well as Arab traders with Zanzibar, drew largely on these forests 
that remained richly wooded till the beginning of the 19th century. 
About i8jj 9, most of these were placed at the disposal of the people 
with the hope that the latter would husband them with care. But 
*‘the grant was considered a charter for unlicensed, unlimited and 
unguarded woodcutting” with the result that over half a million 
acres which might still have been productive, has, on account ol^ 
the pressure of an active population since, licen rendered nothing 
but bare lateritic rock that is now practically useless land. — J. N4 
Sen Gupta. 

VENKATESWARAN, S.~Teak Abnormality. Ind Far. LXV 
(1): ^() — 19^59. — The writer draws attention to an earlier refer- 
ence (/. F.y Vol, LVll, No. by Champion) to the abnormal phyllo- 
taxis in the leaves of teak in seedlings. He now mentions about an 
old teak plantation in Cochin State where final thinnings have since 
resulted in bringing forth vigorous shoots from the stools of thq 
thinned trees, of which in one case different shoots springing from 
the same stump have developed with diflercnt phyllotaxis. This un- 
common, though not very rare, phenomenon is mentioned to have 
been induced, according to the present writer, more by external 
factors of environment than by any inherent cause such as the origin 
of seed. — J. ^V. Se?i Gupta. 

VENKATARAMAN, T. S. — Growth of Bamboo Shoots. Ind. 
For. LXV (2): ioG-107, PI. 1, 19^9. — I hc rapid growth of bamboo 
shoots is well known in many parts of the world. Even in relatively 
dry and open conditions prevailing at Coimbatore, which are not 
very conducive to rapid growth of bamboo shoots, growth of as 
much as one foot eight inches per day of 24 hours was recorded 
during one week, and a total height of over 40 feet in about a 
month. — J. N. Sen Gupta. 
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EXTRACTS 

A BOARD OF AFFORESTATION NEEDED 

All announcement was made recently that a. Board of Forestry 
lias been constituted by the Government of India to form, as it 
were, a kind of link between research connected with forest materials 
and their utilisation and industry based on those materials and to 
help the provincial governments in the matter of getting research 
work done regarding particular jiroblems connected with forest pro- 
duce and their use! I’his is a good move. India can derive much 
greater benefit from her forest produce than she has been doing and 
various new industries, giving employment to thousands, can be 
established on the basis of the varied forest produce. If the Board 
of Forestry does its work well and with energy and enthusiasm, 
there is no doubt that progressively greater and greater efforts will 
result for utilising the forest wealth of the country to tlie full. Inhere 
is, however, one important matter connected with the forest wealth 
of the country to which little attention is being paid even now. It 
is an undoubted fact that the area under forest has been gradually 
declining and that the valuable forest trees, which are being cut 
annually, are not being replaced by new plantations, at least to the 
extent required. An idea of the extent of depletion that must be 
taking place annually can be had from the amount of timber used 
by only one consumer — the biggest no doubt — only, namely, the 
railways. A statement issued the other day shows that some ^7,000 
miles or a little more than half the track of the chief railways of 
India, is laid on wooden sleepers, and to maintain this track in 
good order some lakhs of broad-gauge and 14 lakhs of metre- 
gauge sleepers are purchased annually, or about i;j3,ooo tons of 
timber in all. Over and above this, special sized sleepers are pur- 
chased for points and bridges and the total money passed by the 
railways to the timber trade for wootlen sleepers last year was over 
a crore of rupees. The above figure does not include the smaller 
railways, which total some 5,610 miles of track in all and most of 
which is also on wooden sleepers. Besides the timber required foi 
sleepers, the railways also use some no thousand tons of sawn timber 
annually in the carriage and wagon shops. The price of this timber 
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came to something like 35 lakhs of rupees last year. Thus, nearly 
a crore and-a-half rupees worth of timber in money value is con- 
sumed by the railways only. Consumption by others for other pur- 
poses must be even larger because timber and wood are used for so 
many purposes and by almost the entire population for one purpose 
or another. From these one can estimate what enormous depletion 
of forest trees is going on. I'here is nothing inexhaustible in this 
world — certainly not the forest wealth of this country. If depletion 
goes on at this rate, a time will come when it will be diflicult to get 
the necessary supplies of timber, particularly of good qualities. We 
believe difficulty is already being felt. The supply of wood for fuel 
purposes has certainly run short markedly. Coal is being used now- 
adays extensively as a substitute for fuel wood, but the coal-mines of 
India are also not inexhaustible. Perhaps they may be exhausted 
much earlier than the forests. With both forests and coal-mines 
exhausted, what will become the condition of the people? Should 
not then an attempt be made to preserve them as long as possible? 

Coal is wholly a natural product. No human agency can help 
to increase its quantity. All that human beings can do is to use it 
as sparingly as possible. That is the only way in which the life of 
coal-mines can be prolonged. IVees can, however, be grown and as 
extensively as people desire. And if tiees are grown extensively, 
the requirements of coal may be put down to very low figures. There 
is urgent need, therefore, to grow more trees. In other words, there 
is need for afforestation. In the first place, trees must be planted to 
replace those which are cut so as to maintain the supply of sal and 
teak woods required for railway and other purpo.ses at least at the 
present level. In the .second place, trees must be planted also for 
the supply of fuel wood, if possible, to all people so that the necessity 
of using coal for this purpose may be reduced to a minimum and, 
what is even more important, the use of cowdung for fuel purposes 
may be entirely eliminated and the article is luilisetl instead for 
manuring purposes. Afforestation is thus necessary on an extensive 
.scale and it must he done on a planned and systematic basis. The 
provinces and the states may individually do their part of the work 
and within their own juri.sdiction but there must be co-ordination of 
the work of all also and for that, we think, an all-India Board is a 
necessity. The Government of India has established a Board for 
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Stimulating research work and industries. It should also appoint a 
Board for stimulating afforestation work. We have repeatedly 
drawn attention to the need of systematic afforestation — without 
success so far—rbut the importance of the subject compels us to write 
again. May we hope to get better response this time ? — The 
Searchlight, Tuesday, ij3rd May 1939. 


VALUABLE PRODUCTS FROM LIGNIN 

By adding hydrogen to lignin — chemistry’s problem child — 
scientists of the U.S. Forest Service’s Forest Products Laboratory at 
Madison, Wisconsin, have learned how to convert this waste product 
of wood into products that bear promise of being valuable raw 
materials with many uses. 

One is a well-known product — ^methanol, or wood alcohol. Four 
others had not been previously discovered, although one of the group 
was described as theoretically possible by a German scientist. The 
properties of these new substances are such as to suggest their use as 
wood preservatives, fungicides, insecticides, adhesives, solvents and 
plastic materials. 

The co-discoverers. Dr. E. C. Sherrard and Dr. E. E. Harris, des- 
cribe the first new substance as paraprophylcyclohexanol, valuable as 
a solvent for organic gums and resins, and oils used in lacquers. 
It has value as a preservative, and is about as repellent to insects as 
creosote. 

The second and third substances, described as 4-propyl, 1, «- 
dihydroxycyclohexane and 3-p-hydroxycyclohexylpropanol, are thick 
liquids which become solid after standing a long while. Both may 
be made into plastic materials. 

The fourth substance is crystalline and unnamed, as the dis- 
coverers have not yet determined the positions of the carbon, hydro- 
gen, and oxygen atoms of which it is composed. 

Because of its complex chemical nature, lignin in its natural 
form has baffled .scientists. By submitting it to the hydrogenation 
process, the Forest Service scientists changed its chemical nature so 
that it could be broken down into component parts. The Hydro- 
genation process already is in use commercially in making hard fa^ 
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from vegetable oils, in making petroleum oils from coal, and in get- 
ting phenomenal yields of gasoline and gas oils from natural 
petroleum. 

.In the laboratory tests the hydrogen atoms were added to a 
solution of purified lignin by means of heat and pressure and 
the use of a catalyst — copper chromium oxide — another chemical 
inducing rapid reaction, yet taking no part in it. Under this treat- 
ment the dirty, brown lignin solution changed to a thick, sticky and 
colourless fluid. The catalyst was removed by the use of a centrifuge, 
which works on the principle of a cream separator. The residue was 
then distilled, or fractioned, to create the wood alcohol and the four 
new substances . — Scientific American, June 1939. 


WOODEN VERSUS METAL SLEEPERS 

The figures of annual purchases show the railways to be the big- 
gest supporters of the timber trade in India. The timber is used for 
two main purposes, namely, sleepers and the construction of carriages 
and wagons. 

Some 27,000 miles, or a little more than half the track of the 
chief railways of India, is laid on wooden sleepers, and to maintain 
this track in good order, some 13 lakhs of broad-gauge and 14 lakhs 
of metre-gauge sleepers are purchased annually, or about 1,23,000 
tons of timber in all. Over and above this, special sized sleepers are 
purchased for points and bridges, and the total money passed by the 
railways to the timber trade for wooden sleepers last year was over a 
crore of rupees. This figure does not include the smaller railways 
which total some 5,610 miles of track in all and most of which is 
also on wooden sleepers. 

More than half the wood used for sleepers is sal, and sal is an 
ideal wood for sleepers inasmuch as it is naturally durable, lasting 
some 15 years without treatment in the track. There are large areas 
of sal forest in Assam, Bengal, Bihar, Orissa, the C^entral Provinces 
and the United Provinces. Much of the timber can still be obtained 
from jungles quite close to the main lines, but fellings over a long 
period of time have resulted in recent years in sources of supply 
moving farther from the consuming railways. The other sleeper 
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timbers used are mainly coniferous timbers, some five lakhs of sleep- 
ers of which are obtained annually from the hill forests of Kashmir, 
the Punjab and the United Provinces: Indian grown teak sleepers 
also come from the Bombay Presidency and Madras, and the less nat- 
urally durable jungle woods of South India also provide the railways 
with considerable quantities of sleepers annually. 

The wo(xlen sleeper, however, is not without its competitor, as 
the other half of the track, or about i»3,ooo miles, is laid with metal 
sleepers, either steel or cast iron. The designs of these metal rivals 
liave been greatly improved in recent years, and a life of about 45 
years is dainied for the cast iron .sleeper. Every cast iron sleeper that 
is laid, therefore, eventually di.splaces three wooden ones. But the 
first cost of (he wooden sleeper is about half that of the metal: it is 
easy to handle and lay, and the popultirity of wood is indicated by 
the fact that the value of wooden sleepers purchased last year was 
nearly five times that of the metal rivals. 

The railways use some 20,000 tons of sawn timber annually in 
the carriage and wagon shops. Rather more than half of this is 
Burma and Malabar teak, and the other half includes timber of 
other indigenous species, and timber from the Andamans. About 35 
lakhs of rupees were spent in all by the chief railways in India in 
1937-38 on such timber. 

The extensive ,use of teak is mainly due to the fact that apart 
from its durability, it possesses unique qualities as a furniture wood, 
es})ecially in the matter of steadiness. It is one of the very few 
timbers which can be used with little seasoning soon after conver- 
sion and without risk of shrinkage and warping. (Andamans 
Pad auk possesses this property also, but the supplies of this timber 
are very limited.) This quality gives teak a special place in carriage 
construction. Attempts have been made ‘to kiln-season other indi- 
genous timbers, but the treatment was found to be costly, and as no 
treatment can confer upon other timbers the qualities which teak 
possesses, it is unlikely that the latter will lose its place as the most 
extensively used timber in carriage construction. Indigenous tim- 
bers are, however, used for floors of wagons and other purposes which 
do not call for the qualities possessed by the more expensive teak. 

Here, again, the teak supplier has his competitor in the matter 
of plywood and other substitutes for panels, and with the improve- 
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nients wliich have been made in the nianiilacture of glue in recent 
years, it is probable that plywood panels will find a growing use in 
future carriage construction. — Engineering Correspondent, 
Capital, i8th May 1939. 


ST. ANDREWS GOLF LINKS 

SI ARVA I ION TO DEVELOP BIOS I LE-LEAVED GRASS 

Sand in Naliire*s Wheels. — ^l^rofessor R. J. 1). Graham of die 
Chair of Botany at St. Andrews University, who is of opinion that 
what the St. Andrews golf links need is starvation, rather than artifi- 
cial feeding, to jirevent deterioration, told St. Andrews Rolary Club, 
at the weekly meeting, that his views are now being considered by 
tile Green Committee of the Royal and Ancient Golf Club of 
St. Andrews, 

Speaking as a naturalist, he gave it as his o|)inion ihat all ihe 
courses needed was coatings of sand, instead of artificial manures. 
As a hard diet made the hardy. Scot, so would natural treatment of 
the golf links restore them to their former glory. 

Professor Graham said that to the naturalist and to the golfer 
alike, the changes seen in our Scottish seaside links brought nothing 
but regret. In the upgrade from the loose sand of the shoie to the 
stable dune with its close turf, which formed the links, the naturalist 
saw nature at her work. He realised that in time that turf, by its 
very decay, must diangc the surface, preparing the way for other 
plants. But he knew full well that many generations would pass ere 
nature in her leisurely way, would accomplish this. Yet in thirty 
years the process was complete on the courses at St. Andrews. The 
fields were white with daisies, there were worm-casts on the greens, 
the bristle-leaved seaside grasses had lanished and all summer one 
viewed the water-sprinklers at work fostering the soft, new turf. 
Save for the moan of the North Sea and the grey city to the east, 
there was nothing to distinguish this from any other course in the 
world. 

Plant Succession . — ^'Phe seaside links owed their existence to, and 
were the natural outcome of, the influence of the perennial sand- 
binding grasses of our coasts. Lyine-grass, introduced to St. Andrews 
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from Holland by Charles Howie, on the low-lying stretches of the 
coast, started its work at high-water mark, fixing the loose sand into 
low dunes. Behind those, Marram grass built the more prominent 
dunes that fringed the West Sands. The sand held in place by these 
grasses required the growth of smaller plants before the white dune 
was converted into the grey dune. The skin of turf-forming plants 
gave permanence to the work of the sand-binding grasses. 

No plant was more typical of the short seaside turf than the 
hardy, springy, bristle-leaved grass. The lightsomeness of the tread 
on this living carpet was known to every lover of the seaside. The 
further agents which transformed the grey dune into the golf links 
were animals and man. Rabbits trimmed the grasses, producing the 
close-cropped turf dear to the golfer's heart, though their scrapings 
might raise his ire. Yet these very scrapings, by scattering sand on 
the turf, maintained by natural means the growth of the real bristle- 
leaved hardy seaside grasses. The rabbits also kept in check the 
invasion of the turf by wdody plants — whin and heather — which 
was tlie sequel of the consolidation of the grey dune. 

Man Takes a Hand . — Thus far, the course of events had been 
an ordered advance due to Nature. Now man took a hand. Changes 
which Nature would bring about in many generations of man’s life 
occurred in as many years. Mowers were brought in to crop the turf. 
They left in theij; wake a trail of raw grass remains which settled on 
the .soil and clogged the porous surface. The modern motor moweis, 
by their very weight, compacted and bound the matted surface. 
Worms, which were absent from the dunes, as there was poor feeding 
for them in the open saiid, made their appearance with the increas- 
ing organic matter in the soil. They would tend to keep the surface 
open, but the green-keeper dosed them with iron salts. The iron 
salts permanently cemented the surface particles, giving a concrete 
basin which held every drop of rain as casual water on the greens. 
The heavier soil was now a choice .site for daisies. To rid the links 
of their summer mantle of white, artificial manures were applied to 
assist the vanishing grass plants in their Ipsing fight. These artificial 
manures assisted the growth of the miifre responsive broad-leaved 
grasses, which finally ousted the typical seaside grasses with their 
hard bristle leaves. These soft broad-leaved grasses would not stand 
up to the wear of modern conditions. The courses must be closed 
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to allow these grasses to recover; they were artificially fostered grasses 
that required watering to keep them green in summer. 

“Thus the seaside links, with their soft grass intermingled with 
daisies, with their greens covered with worm-casts, have changed 
rapidly, through man’s interference, into an inland course. Were 
it not for the murmur of the waves, and the tang of the salt air, one 
might as well play in the heart of the country. Could anything 
have been done to prevent this? Undoubtedly much could have 
been done to slow down the change. 

Tom Morris's Solution . — ^Tom Morris had the solution of the 
problem from the rabbits. He watched them at their work of scat- 
tering sand, but he uttered the solution to unhearing ears. Sand 
and more sand, and when you have done that, more sand, was what 
he pleaded for. It was good advice, but not spectacular; the remedy 
did not call for vast expenditure, and, because it was not offered in 
d foreign accent, it was not heeded.” 

The upgrade from loose sand to fixed dune, from dune to sea- 
side turf, from seaside turf to land fit lor crops, was undoubtedly a 
natural one, and no one could turn back the wheels of Nature. Yet 
by keeping the land poor, by spreading sand and keeping the sur- 
face open, only the hardy grasses would survive, and the seaside 
turf would for long dominate the scene. Nature’s wheels might 
not move back, but their progress might be slowed down by putting 
sand in them . — The Scotsman, April 3rd, 1939. 
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quantity (cuUotom) 



ARTICLES 

Month of Jtjnk 

1 3 Months/ Ist April to 

80th JUNB 


1937 

1938 

1939 

1937 

1938 

1939 

Wood ai^d Timbsb 
T eakwood— 

Siam 


116 

10 

360 

397 

20 

French lndo<Ghina 

92 

6 

136 

• 690 

654 

786 

Burma 

15,143 

11,471 

9,836 

42,233 

36,191 

36,193 

Java 

85 

203 

187 

589 

924 

1,132 

Other countries 

•• 

22 

. .. 

•• 

387 

j 22 


Total .. 

16,320 

11,817 

10,168 

44,269 

38,188 

37,131 

Other than Teak— 
Softwoods . , 

1,069 

952 

629 

4,714 

4,549 

3,948 

Matchwoods . « 

1,380 

I,2$I 

1,033 

3,196 

3,153 

3,003 

Unspecified (value) 
Firewood 

36 

62 

90 

199 

167 

160 

Sandalwood i . ; 

10 

t 

•• 

•• 

26 

26 

30 

Total 

3,395 

2,295 

1,752 

8,133 

7,885 

7,131 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

Sleepers of wood . . 


No data 

32 

1 157 

77 

No data 

1 129 1 

279 

plywood (tons) 

502 

766 

\ 1,025 

1,686 


2,069 

Other manufactures 
of wood (value) 


No data 

1 

1 1 

No data ^ 

Total .. 

502 

798 

1,182 

1.763 

1,837 

2,338 

Total Volume of Wood 
and Timber 

. . 

. . 

w 

■1 

, , 

. , 

Other Products of Wood 
and Timber- 
Wood pulp (cwt.) 

24,766 

17,044 

19^39 

622^3 ! 

88*679 

42,398 
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8€aborM Trade and Navigation of British India far Jane 1939 : 

IMPORTS 



VALUE (Rupees) 

ARTICLES 

Month op June 

3 Months, Ist Apeil to 

30th June 

% 

1937 

1 

1»38 

1939 

1937 

1938 

1939 

Wood avd Timbeb 
T eakwood— 

Siam 


22,169 

i 

1,112 

41,120 

56,782 

2,224 

French Indn-Chiua 

10.333 

1,059 

15,201 

74,683 

76,147 

87,717 

Burma 

18,6S,m 

16,76,712 

12.52,606 

53,09,021 

19,92,268 

46,10,492 

Java 

7,202 

24,517 

19,384 

70,643 

98,252 

1,17,185 

Other countries . . 

•• 

806 

1 


42,409 

806 

•• 

Total .. 



12,88,305 

54,37,779 

52,24,265 

17,17,918 

Other than Teak — 
Softwoods 

Matchwoods 
Unspecified (value) 
Firewood 

Sandalwood 

1,48,680 

82,810 

640 

5,283 


41,711 

72,140 

1,360 

74 


3,49,315 

2,08,534 

2;333 

3.752 

2,61,764 

2,14,244 

2,260 

5,958 

Total .. 

2,37,213 

1,65,826 

1,15,285 

5,39,332 

6,63,934 

4,84,226 

Manufactures of Wood 
and Timber-- 
Furniture and Cabi* 
netware 

Sleepers of wood .. 
Plywood (tons) 

Other manufactures 
of wood (value) 

1,11,525 

1,366 

1,50,198 

21*426 

1,74,396 

12,016 

3,81,590 

18,386 

3,62,873 

37,311 

3,87,914 

Total .. 

1,11,525 

1,64,864 

1,96,822 

3,93,606 

3,81,259 

4,26,225 

Total value of Wood 
and Timber 

26,81,616 

22,98^874 

20,88,106 

71,88,112 

73,96,277 

. _ . 1 

68,38,446 

Other products of Wood 
and Timber- 
Wood pulp (owM .. 

‘ 

2,05,206 

1,87,686 

1,50,857 

3,93,211 

8,27,983 

3,60,281 
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QTJANTrTY (CUBIC TONS) 

ARTICLES 

Month of Jhnb 

3 Months, Ist Atbil to 
30th Jhhe 


1937 

193ft 

1939 

1937 

1938 

1939 

Wood ako Timbsh 







Teakwood— 







To United Kingdom 

2 


.. 

25 

* 1 

20 

„ Germany 

.. 


.. 

71 

« a 

„ Iran 

7 

3 

7 

58 

19 

„ Ceylon 
ti Union of Sooth 

•• 

•• 

25 

•• 

1 

30 

Africa 

, , 


. , 


• • 

. . 

„ PortugueBe East 
AfriM 





j 


„ United Statea of 







America 



, , 

, » 


. . 

M Other oountriea , 

72 

115 

126 

163 

37 

510 

Total 

81 

118 

158 

269 

431 

679 

Teak keya (tons) .. 
Hardw^da other than 

•• 




•• 

•• 

teak 

Unapeoified ('raloe) 
Firewood 


•• 


3 

115 

•• 

•• 

Total .. 

i. 


•• 

118 



Sandalwood— 





1 


To United Kingdom 


1 


2 

’ 61 

,, Japan 

„ United States of 

*• 

•• 


1 

4 

20 

America 

107 

60 

15 

167 

135 

9 , Other countries 

35 

5 

26 

125 

33 

83 

Total .. 

U3 

56 

41 

266 

173 

154 

Bfaio faotares of Woods 







and Timber other 
than Furnitore and 







Cabinetware (valne) 

N 0 d a t a I 

No data 

Total vilne of Wood 







and Timber 

N 0 d a t a 

No data 

Other Products of 







Wood and Timber 

No data 

N 

0 data 
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VALUE (RUPEES) 


ARTICLES 

Month of June 

3 Months, 1st Apbil to 

30th June 


1937 

1938 

1939 

1937 

1938 

1039 

Wood and Timbnb 
T eakwood — 

To United Kingdom 

620 


100 

3 682 


2,600 

M Germany 

. . 




150 

„ Iraq 

1,442 

S35 

1,779 

14,586 

19,062 

4,852 

„ Ceylon 

« , 


1,725 


109 

2,146 

„ Union of South 
Africa 






„ Portuguese East 
Africa 

„ United States of 
America 

•• 

•• 

•• 


•• 

•• 

ft Other countries 

19.640 

£0,162 

31,977 

41,772 

1,22,155 

86,194 

Total .. 

21,482 

60,997 

; 36,681 

60,040 

1,41,476 

96,791 

Teak keys (tons) . . 







Hardwoods other than 
teak 




840 



Unspecified (value) 
Firewood . . 


•• 


1,027 

•• 

•• 

Total - 

•• 

• • 


1,867 

.. 

.. 

Sandalwood— 

To United Kingdom 


376 


2,600 

375 


„ Japan 

, . 



600 

3,973 

64,025 

„ United States of 
America .. 


60,000 

15,500 

1,66,040 

1,42,000 

20,500 

tt Other countries 

35,919 


25,600 

1,30,966 

36,672 

82,297 

Total 

1,43,919 

65,275 

41,000 



1,56,822 

Manufactures of Woods 
and Timber other 
than Furniture and 
Cabinet ware (value) 

22,967 

46,607 

■ 

53,645 

87,987 

87,864 

Total value of Wood 
and Timber 

# 

2,92,251 

162,601 

1,45,166 

10,89,274 

4,78,036 

4,40,089 

Other Products of 
Wood and Timber 

N 

0 data 


N 

0 data 
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A NEW GENUS AND SPECIES OF CARYOPHYLLACEAE 
(ILLECEBRACEAE) 

By N. I. Bor, M.A., D.Sc., F.L.S., 

Forest Botanist, Forest Research Institute, Dehra Dun, 
and 

C. E. C. Fischer, I. F. S. (retd.). 

Assistant for India, Royal Botanic Gardens, Kew, 

KABULIA Bor et Fisch,, genus novum CARYOPHYLTACE- 
ARUM (ILLECEBRACFARUM, fribu^ POUJCHJEARUM)\ 
CARDIOXEMATI DC. (PEXTACAEXAE BA RTF.) affinis, a quo 
foliis alternis, perianthio trilohafo, stamimbus 3, staminndiis o, 
ovario ad basin hand contracto, embryone vaJde cun>ato, facilUme 
distinguitur. 

Species untca. 

KABULIA AKHTARII Bor et Fisch., spec. nov. 

Herba annua, humilis, puhnnotim raespifosa, usque 2 cm. alia. 
Radix gracilis, usque 1 cm. longa. Folia alterna, ^-nervia, distiche 
congesta, subulata, rigida, pungentia, .1.5 — lO.f, myn. longa, viridin, 
demum rubescentia et cum stipulis, bracteis, bracfeoUs, perianthio et 
semine decidua. Stipulae scariosae, albae, iyi laminam ovatatn xfe! 
ovatolanceolatam conjunctae, .^.5 — 5.5 mm. longae, acumiyiatae, 
dente unico supra partem mediam utrinque auctae. 

Flores hermaphrodiii, axi Hares, inconspicui, solitarii, bracteis 
3, scariosis inaequalibus lanccolatis vel ovatolanceolatis 4.5 — 5.5 cm. 
longis acuminatis diverse denticvlaiis involucrati. Bracteolae 2, 
scariosae, albae, iiaviculares, acuminatae, dorso alatae, 2 mm. longae. 
Perianthii segmenta 5, scariosa, alba, lanceolata, acuta, 1.5 mm. 
longa. Stamina 3, basi segment orum insert a et iis opposite; filaynerh 
id ensiforrnia, 0.5 mm. longa; antherae subglobosae, biloculares, 
purpureac. Ovarium superius, coniplnyiato-ovoideum, sectione 
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lenticulare, 0.7 mm. longum, i-loculare; ovulum soUtarium^ stipita^ 
turn, e funiculo erectum; stylus o.a mm. longus, ad partem medium 
bifidus; stigmata minutissima, capitata. 

Utriculus 1.5 mm. longus, 1.25 mm. latus, ovatus, obtusus, 
pallidus, apice stylo et stigmatibus coronatus, perianthii reliquiis 
inclusus. Semen orbiculare vel late ellipsqideum, sectione lenticu- 
lare, apice in papillam brexfem crassam extensum, ex rubro subni- 
grum, longitudinaliter minutissime punctato-striatum; hilum basilare; 
embryo ad petpendiculum curvatus; cotyledones et radicula 
adscendentes; albumen sat copiosum. 

A small animal herb forming mats on the rocky slopes of the 
mountains surrounding Kabul, Afghanistan. This plant flowers in 
spring when the snows disappear and is in ripe fruit in December. 
Collected by Professor S. A. Akhtar of the Kabul University in the 
summer of 1938. Typus in Herb., Dehra Dun, No. 78512. Dupli- 
cate at Kew. 

We append a description in English. 

KABUIJA Bor et Fisch., gen. nov. 

A new genus of the Caryophyllaceae (lllecebraceae) related to 
Cardionema DC. (Pentacaena Bartl.), from which it can be easily dis- 
tinguished by the alternate leaves, the perianth segments being 3 in 
number, 3 stamens, absence of staminodes, a strongly curved embryo 
and an ovary which is not contracted at the base. Species one. 

KABULIA AKHTARII Bor et Fisch., spec. nov. 

A caespitose herb up to 2 cm. long. Root slender, up to 1.5 cm. 
long* Stems several from the base, very short. Leaves alternate, 
closely distichous, acicular, 3-nerved, tipp^ with a pungent arista, 
4.5 — 16.5 mm. long, green. Anally turning red and deciduous 
with stipules, bracts, bracteoles, perianth and seed. Stipules 
scarious, white, united into an ovate to ovate-lanceolate blade 
4*5 — 5 5 long, acuminate, with a tooth on either side above the 
middle. Flowers axillary, solitary. Bracts 3 forming a quasi 
involucre, unequal, lanceolate to ovate-lanceolate, 4.5 — ^5.5 mm. long, 
acuminate, variously toothed. Bracteoi.es 2, scarious, white, navi- 
cular, acuminate, winged on the back, 2 mm. long. Perianth lobes 
3, scarious, white, lanceolate, aaite, 1.5 mm. long. Stamens 3, 
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inserted on the base of the perianth lobes; filaments ensiforrn, o.r, mm. 
long; anthers subglobose, j?-celled, purple. Ovary superior, ovoid 
in outline, narrowly elliptic in section with sharp edges, 0.7 mm. 
long, i-celled; ovule solitary, *erect, stipitatc; style 0.2 mm. long, bifid 
for half its length; stigmas minute, capitate. 

Fruit enveloped in the remains of the perianth, shining slate- 
grey in colour, ovate-obtuse in outline, 1.75 rrun. long by 1.25 mm. at 
the widest part, bearing at the apex the remains of the style and 
stigmas. Wall of the ovary membranous, utricle-like, containing the 
seed. Seed orbicular or broadly elliptic in outline, biconvex in 
section, ending in a short thick blunt apical projection, very dark 
crimson in colour, covered with extremely minute, punctate, longi- 
tudinal striations; hilum basil: embryo curved in a vertical plane, 
cotyledons and radicle occupying the opposite margins of the seed, 
the intermediate space being filled with endosperm; cotyledons 2, 
about f the length of the seed. 

KABULI A AKHTARIJ Bor rf Finch, 


1. Whole plant x 1. 

2. Portion of the plant x 

3. Portion of the plant x 4. 

4. Leaf and stipule x fi. 

5. Bracts from outside x f>. 

6. Flower x 20. 

7. Perianth and stamens x iro 

8. Utricle x 12. 

9. Cross section of utricle \ 12. 

10. Seed X 12. 

u-- utricle. 
e = endosperm. 
c= cotyledons, 
r = radide. 
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SAL E£G£KEBATION DE NOVO 

By E. a. Smythies. c.i.e. 

SimunaiT. — ^This article discusses the various factors that influence 
de ftovo sal regeneration, and defines the optimum conditions in Bhabar 
sal for starting and developing such regeneration. Evidence is given to 
show that the final stage of the sal regeneration problem, i.e., the d£ novo 
stage, is approaching solution. 

Although the Indian Forester has been bombarded with articles 
on sal regeneration for the last quarter of a century or more, and 
although I have contributed articles every two or three years since 
iqsfo, I am venturing to write one more (which so far as I am con- 
cerned will be the last), dealing specifically with that part of the 
problem which, as earlier articles have shown, has so far eluded 
definite solution. 

In my Indian Forester article of April 1936, T stated that “where 
sal whippy shoots already exist in the Bhabar Sal Working Circle in 
adequate numbers, I maintain without qualification or hesitation 
that the problem is already solved. “ Three years* further experience 
has amply confirmed this. We can now show, in fact we propose next 
year to show the Empire Forestry Conference, hundreds of acres of 
fairly pure crops of well stocked sal saplings 8 to ifi feet high, raised 
from 2 feet whippy .seedlings within (he last decade, one iinportani 
factor in their rapid development being frequent rains shrub- 
cutting. 

It was thus clearly recognised in 1936 that the problem of sal 
seedling regeneration had been narrowed down enormously, in fact 
the problem was to be able to guarantee adequate whippy growth 
2 feet high when and where we wished. To quote again from the 
article of April 1936: 

“The regeneration sequence would then be somewhat as 
follows : 

(i) Convert a weed-infested, fully stocked mature sal crop 
into a somewhat more open crop with grass. Time, say, 
five years. 

(it) Adequate whippy sal recruitment to develop in the grass 
to about 2 feet high. Time, unknown; say x years. (This 
is the crux of the problem.) 
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(in) Convert the 2 feet growth to 10 feet saplings by heavy 
fellings, fire^protection, shrub-cutting and where neces* 
sary a deer-fence. Time 5 to 7 years. 

{iv) Final felling and removal of fence. Total period = 12 +x 
years from first felling." 

For average U. P. Bhabar sal conditions, we have now ample 
evidence to prove (i) and (iii) of ilie above sequence, so I shall turn 
to {ii). 

In considering de novo seedling regeneration, there are a num- 
ber of different factors to be considered in some detail, i.e., (t) soil 
conditions, (? 7 ) seed production, (iii) climatic conditions, (iv) weed 
competition, (v) canopy, (vi) fire, (vii) browsing and grazing. Of 
these (f) to (iv) arc fundamental, while (u) to (r^t) are factors which 
we can control so as to influence favourably some of the fundameiKal 
factors. 

(i) Soil conditions . — The Fore.st Researcli Institute Soil 
Chemist has not yet published the results of his researches, so no 
data of chemical or physical condition, or pH value, indicating 
favourable soil conditions, are yet available, lliere is, however, for- 
tunately, another indicator whicli can be safely relied on to show 
when soil conditions are favourable or unfavourable for de novo 
regeneration, and that is the nature and intensity of existing weed 
grotvfh. Thus, pure evergreen w^eeds and undergrowth are now 
accepted as indicating soil conditions hopeless for sal seedlings. 
Again, heavy waist-high pure grass growth (under strong shade) 
never seems to regenerate, and indicates poor drainage or water- 
logging in the rains. On the other hand, a 50/50 mixture of light 
Jrnpernta grass and Clerodendron, knee-high, is now definitely recog- 
nised as indicating favourable soil conditions for starting ml 
regeneration de novo, and as a point of practical .silviculture, we 
manipulate our canopy, firing, and grazing (as will be explained 
later), to obtain this condition of w^ed growth. Having obtained 
it, the first stage will be reached for starting regeneration. (In point 
of fact, regeneration may start while this stage is being reached.) 

(ii) Seed production. — ^'Fhis factor seldom fails or is a cause of 
failure lo obtain regeneration. In liie past quarter century, we have 
had bumper seed years, i.e., when the whole sal forest produces flower 
and seed instead of a new flush of leaves, in 1913, 1918, 1923, 1926, 
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*93^- addition, partial intermediate seeding occurs 
freq^uently between the bumper years, and, in the course of a decade, 
we can safely count on sufhcient seed production to regenerate an 
area two or three timt« over. But as we well recognise, adequate 
seed production does not necessarily mean adequate seedling produc> 
tion, as there are two further factors of immediate importance to be 
considered. One is a suitable germination bed for the seed to fall on. 
As Hole proved a generation ago, the leaf fall must be removed to 
enable the seeds to germinate on the mineral soil and not on a soggy 
blanket of fallen ml leaves. This can be done easily by a control 
burn in early April, and it is now standard procedure to burn P. B. I 
areas regularly before seed fall, wherever further ml recruitment is 
required. The other factor of immediate importance is climatic and 
beyond our control. This is discussed below. 

(ttt) Climatic tonditions , — ^'Fhat the monsoon has a vital effect 
on seedling production, in two opposite ways, has long been recog- 
nised. There must be moisture and rain for the sal seed to germi- 
nate and the young seedling to survive. A delayed monsoon, or 
fierce windstorms blowing down the seed before the monsoon condi- 
tions set in, may nullify the seed production of a bumper year. On 
the other hand, persistent and heavy rain during July and August 
causes the young seedlings to damp off in millions in the moist good 
quality Bhabar forests (but not in the drier and poorer quality hill 
forests). A comparison between the 1913 and 1936 seed years clearly 
illustrates this point. Both were years of enormous seed production, 
in both the monsoon started early, giving ideal germination condi- 
tions, but the 1913 monsoon petered out (resulting in a famine year) 
while the 1936 monsoon was very' strong throughout August. While 
1913 was a record seedling year, 1936 was ultimately very disappoint- 
ing. An early but weak monsoon seems the ideal for Bhabar sal 
forests. 

(iV) Weed competition , — ^It is a curious phenomenon that, 
whereas in clear-felled plantations weed competition in the early 
stage is fatal and clean weeding is essential, under moderate or heavy 
canopy the presence of mild weed growth appears beneficial. In 
several recent experiments, germination and early survival in clean 
weeded strips under sal canopy has been very disappointing while 
adjoining natural unweeded seedlings, with rains shrub-cutting, have 
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survived. On the other hand, i£ the overhead canopy is opened too 
much, weed competition becomes excessive and, to a great extent,, 
inhabits new (natural) seedling regeneration. Again, ihe state and 
composition of the weeds and ground cover is undoubtedly a very 
important factor in the early stages of regeneration as already indi- 
cated in (i) above. The Assam foresters of the Kamrup scliool were 
always striving to get back to “thatch” {i.e., hnperatn grass) in ever- 
green infested areas, and we find the same necessity in the U. P. 
But it must be light thatch under moderate to fairly heavy canopy, 
and flat dense thatch in the open. Our research (and other) experi- 
ments are giving definite indications of success where mild fellings 
have been made, and are promising to fail where heavy preliminary 
fellings have been made. 1 am convinced that the weed competition 
and the state of the weeds is a most important factor as well 
as a most important indicator, in the early stages of de novo 
regeneration, and that we must strive to get the 50/50 mixture of 
light Imperata and Clerodendron, knee-high, to achieve success. 

The remaining three factors, i,e., {v) canopy, {vi) fire, {vii) graz- 
ing and browsing, can be considered together, as ! regard them 
chiefly as controls or aids to reach the optimum conditions of soil and 
weeds. The Conservator of Forests, Working Plan Circle, has sum- 
marised the matter very clearly in the 1938-39 U. P. Annual Research 
Report as follows: 

“The problem of obtaining sal regeneration de novo and get- 
ting it to persist and grow up to the whippy stage appears 
to be approaching solution. Experiments started six 
years ago have now progressed sufficiently for it to be 
possible to draw certain tentative tonciusions, at any rate 
for the better Bhabar type of sal. Starting with a fairly 
mature sal forest, in which regeneration is absent, the 
best procedure appears to be as follows: 

(fl) A moderate opening of the canopy (this will 
probably mean nearly one crown's width space 
between the crowns of the seed-bearers to be left, 
or say, leaving the seed-bearers about 50 to 40 
feet apart). In areas of heavy undergrowth of 
an evergreen type it will probably be advisable 
to bum for several years before the felling. 
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(b) After tWt felling, cut the shrubs and bvirn in 
March/ April as soon as the cut material is 
sufficiently dry to ensure an adequate burn. 

(c) Continue burning annually (preceded, if neces- 
sary, by a shrub-cut if the area would not 
otherwise burn well) until a good seedling 
year occurs. It will then generally be advisable 
to shrub-cut and fire-protect for one, or, possi- 
bly, under certain conditions, for. two years. 
There may, however, be occasions when fire 
protection is unnecessary after a good seedling 
year and annual burning can be continued 
without a break. Instances of this have occurred 
when the canopy was fairly dense and the 
undergrowth light, and sufficient one-year old 
seedlings were able to survive the burning, but it 
is believed that this will not often occur. After 
the one (or possibly two) years of fire protection 
continue burning annually until the next good 
seedling year (preceded by shrub-cutting ii neces- 
sary, but taking care not to cut the shrubs under 
openings in the canopy so drastically that 
Irnperata grass becomes predominant). 

(d) Until sufficient regeneration has been obtained, 
each good seedling year should be followed by 
shrub-cutting and fire protection for at least one 
year unless, as explained above, exceptional con- 
ditions make it unnecessary. 

{e) When an adequate amount of regeneration has 
reached the whippy stage, the proceedure out- 
lined in paragraph 2 can be followed. 

Until stage (e) has been reached game-proof fencing appears to 
be unnecessary, and is probably definitely harmful, as owing to the 
absence of browsing the shrub growth inside a fence is denser, and 
the increased suppression from shrubs is more harmful to small re- 
generation than the browsing that occurs in an unfenced area. 
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It is impossible at present to say how long it will take to reach 
stage (e), but it will probably be at least six or seven years, and may 
be as much as 12 to 15 years in unfavourable sites." 

I should like to quote, as an example, tlie case of a compartment 
(Lakhmanmandi I, Haldwani division), where we have fairly com- 
plete information of canopy, weeds, state of regeneration, etc., for 
the past 20 years, and where tlie territorial staff have succeeded in 
obtaining nearly adequate sal regeneration de novo in the last 10 
years (and mostly since 1933). "tn 1920 it was a densely stocked good 
quality sal forest (it is illustrated in Plate V', page 7 of Howard and 
Smythies’ Sal Field Table, 1923), and the density ot the overwood 
kept the ground comparatively bare of weeds and of regeneration. It 
was systematically burnt in April each year from 1922 to 1926, which, 
however, under the heavy canopy, led to slight erosion and no 
regeneraton. It was thinned out in i92(), and wind break (due to a 
fierce wind-storm) in 1927 further opened the canopy in small gaps, 
i,e., a pepper-pot canopy. It w^as again burnt in 1928 and 1929, then 
completely protected for five years, 1930 to 1934, and again burnt 
regularly (and also shrubs cut) for the last fixe years, 1935 to 1939. 
In this particular area, seedling years haxe been 1926, jp2^, 1933, 
75)96, /p57, 1938, In 1925-26 the Working Plan Officer described the 
area as having no regeneration and little xveed growth. In 1929 a 
fine crop of seedlings was obtained, but by 1934 these had survived 
only in the small gaps, and by then the Chnodendron, etc., after 5 
years' protection plus opener canopy, were getting bad. In 1936 the 
Working Plan Officer described the area as having no established 
regeneration, but unestablished seedlings in the gaps (but none 
elsewhere). We have been lucky in having three good to fair seedling 
years in succession. The Divisional Forest Officer made a systematic 
examination of the compartment this year early in June, and while 
tlie weed growth is now almost ideal, he noted that 75 per cent, of 
the whole area has adequate whippy sal regeneration. (The over- 
wood is again rather too dense, the stock being 60 stems per acre, 
averaging five feet girth.) Thus stage (c) of Conservator of Forests, 
Working Plan Circle's note, has nearly been reached in a compara- 
tively short time. (Results would probably have been better still, 
if the canopy had been kept a little more open, it has closed up con- 
siderably since 1927. The removal of 10 or 15 stems per acre now. 
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combined with rains shrub-cutting, would do a great deal of good.) 
This area, managed by the territorial stafl, as well as several research 
areas, giving comparable results, are definitely encouraging; they show 
we are on the right lines and lead us to hope that the final stage of 
tlie AYi/ regeneration problem {i.e., the de novo stage) is approaching 
solution for the well stocked Bhabar type of sal forests. 

1 should perhaps explain what we now mean by “adequate” 
whippy regeneration. In the Research experiments, in which indic- 
ator lines are statistically and periodically measured, the standard, 
to be adopted in future will be two seedlings per square yard ito 
inches in height and over. When the research experiments were 
laid out in 1933, the standard for “established” regeneration was one 
stem 10 feet high per square of six feet. It illustrates the advance in 
our views of the problem that we now increase the number, but re- 
duce the height to ao inches 1 The production of one (or more) 
saplings 10 feet in height from eight seedlings $0 inches in height is 
no longer part of the problem for research; it is now applied in 
divisional practice on the working plan scale. A frequent feature 
of recent divisional regeneration operations which impresses the 
careful observer is that there appears to be considerable amount of 
“invisible” regeneration, e.c., regeneration which has died back, or 
is almost leafless in the cold weather, the presence of which is not 
suspected, but which develops rapidly when the conditions of growth 
(opening of canopy, protection from weeds, etc.) arc made favourable. 
A striking example was a five-acre plot, which I selected personally 
for a de novo experiment, that with opening of canopy and shrub- 
cutting was found to be 70 per cent, stocked with pre-existing re- 
generation, and it has in three years reached stage (<?). This applies 
particularly (perhaps exclusively) to areas which have retrogressed 
due to too much canopy or too many weeds or other reasons, and 
where the root-stocks are often much more developed than the 
insignificant aerial shoots would suggest. All the best patches of sal 
saplings now showing up in the Lakhmanmandi plantation area 
developed from “invisible” re^neration. 

1 1. To .summarise the points of this article: 

(?) The development of lo-foot saplings from a-foot seedlings 
has passed out of the research stage, and is now carried 
out on the working plan scale. 
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(ii) With the optimum conditions of soil, weed growth and 
canopy (as defined) and wdth average luck in synchro- 
nising gootl seed years and gotnl climatic conditions, 
adequate de 7 iovo regeneraiion may l)c expected to de- 
velop to the ao-incli stage within a reasonable time 
(say a decade). 

(ni) I'hc silvicultural measures considered best to produce 
the optimum conditions are indicated. 


SOPAS OF LAKHIMPUR DIVISION (ASSAM) 

By I. B. Roy, Forest Ranger, Assn in. 

Sopa is the local name for most of the species of Magnoliaceie. 
In thtf Lakhimpiir Division, the writer has found ten Sopn species st) 
far, xdz.. Magnolia griffithii (Bor hahori Sopa). Magnolia pterocarpa 
(Thouthoa). Manglietia imignis (Pan Sopa). Talautna phellocarpa 
(Tita Sopa, Kharika Sopa), Talauma hodgsonii (Barham thuri Sopa), 
Pachylarnax pleioearpa (Kathalpaiia Sopa. Kaihalua Sopa), Mirhelia 
oblonga (phul Sopa. pafii Sopa), Mirhelia monlann (Kharipnn 
Sopa), Mirhelia niannii (Kalhat Sopa), and another, specimens 
of which have been sent to the forest Botanist. Forest Re- 
search Institute, Dehra Dun, for identilicatioii. Of the above 
ten species, iMagnolia griffithii. Magnolia pterorarpa, and 
Talauma hodgsonii do not grow to any large si/e. and arc almost use- 
less as timber prcxiucing species. The rest arc \alual)le, and their 
timber is extensively used by the buildiitg contractors and cabinet 
markers. 

While it was appreciated in the pro\ince that species of 
Magnoliacea were of value, little was known as regards the best me- 
thods of propagation. Any data recorded ha\c noted that the per- 
centage of germination was very small, and this probably deterred 
many from attempting to grow these species in plantations. Being 
greatly impressed by the rapid growth, fine shape, fragrant flowers, 
and valuable timber of some of the species, the writer began investi- 
gations in 1935 with a view to improving the percentage of germina- 
tion and making the* raising of such species a successful and economic 
proposition. The results of the investigations, carried out over a 
period of four years, have been very encouraging. While formerly 
the percentage of germination of Talauma phellocarpa and 
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Manglietia insignis was recorded as being 4 per cent, and 2 per cent, 
respectively, such figures have been raised to 28 per cent, and 40 per 
cent, respectively. As regards the other four valuable species, 66 
per cent, germination for Pachylarnax pleiocarpa, 58 per cent, for 
Michelia oblonga, 15 per cent, for Michelia montana and 29 per cent, 
for Michelia mannii have been obtained without any special method 
of treatment except mixing the seeds with red lead for protection 
against ants, rats, etc. The progress of germination as found by the 
writer is recorded in the attached (table. 

Due to some unfavourable conditions prevailing hear the 
Talauma bed, the germination of the species continued slowly up to 
March 1938 when about 25 per cent, was obtained. The normal 
result was, however, obtained in the following year when the l^erini- 
nation was complete in December and the percentage was 28. 


From the attached table it will be seen that the normal period 
and percentage of germination of the species are as follows: 


Specieg 

period of Germi/iation. 

percentage 

of 

Germination 

Kcmarks. 

T. 

PHSLWCABPA 

October to December, 



M. 

INSIONIS 

Do. 

40 


P. 

pleiocarpa 

January to March 

6() 


if. 

OBLONG A 

October to December 

5S 


M. 

MONTANA .. 

November to February 

15 ! 


M. 

MANNII 

Do. 

29 



These percentages of germination make the species a suitable 
proposition for plantations. It is also quite likely that the percen- 
tages can be raised further by collecting seeds at the right time, 
sowing them as early as possible, and watering the beds properly 
every ^4y. These are the essential jK)ints to be obfttrved for successful 
germination. 

The writer tried the soaking and drying method of treatment of 
the seeds with great success in 1937. The seeds were tied in pieces of 
thin cloth and kept immersed in water at night, and spread out in 
shade for drying during daytime, for seven days. They were then 
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sown in the nursery beds and watered regularly every day. The 
percentage of germination obtained is given below. There was no 


improvement in the period of germination. 

Talauma phellocarpa ... ... ... ... 51 

Pachylarnax pleiocarpn ... ... ... ... 77 

Michelia ohlonga ... ... ... ... 65 

Michelia montana ... ... ... •••53 

Michelia mannii 46 


Good Manglietia insigyns seeds were not available for the experiment. 

The same treatment of seeds was also tried in but the 

re.sults were far less satisfactory than those obtained in 1937. The 
method deserves further trial. 

Once germination has started, casualties are extremely few and 
the seedlings make rapid progress. Moreover, investigation has 
shown that one year old Sopa plants stand transplanting in winter 
(November-February) very well. Winter transplanting eliminates the 
first year’s weedings altogether, and offers more favourable condi- 
tions to the plants than rain transplanting does. The writer i.s, 
therefore, of opinion that the proper method of raising Sopa planta- 
tions is to grow the seedlings in a central nursery where constant 
care can be taken, transfer them to the forest nursery in the proposed 
plantation area when about three inches long including the roots, 
and transplant the same with balls of earth during wet days of the 
following winter months. There is no reason whv there should be 
failures if the technique is observed properly. 

As data are not readily available regarding the Magnoliacece 
species, I give details regarding the six valuable species mentioned 
above. I have given details for MangJirlia insignis as this is a very 
connnon Sopa, These data may be of interest to forest officers deal- 
ing with the same species. 

. In addition to their value as timber trees, the Sopas (except 
T. phellocarpa) are suitable for planting out along roadsides, etc. 
The Assam Oil Company have planted out many Manglietia insignis 
alongside their roads at Digboi. Michelia monlana bears the most 
fragrant flowers, and Pachylarnax pleiocarpa has the nicest leaves 
among the Sopas of Lakhimpur Division. These two species deserve 
trial as avenue trees. 
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Furt-her inv€stigat.ioti is necessary as regards the Magnoliacece 
species and is being done by Dr. N. L. Bor, the Forest Botanist at 
Dehra Dun. 

The writer is personally grateful to J. L. Harrison, Esq., I.F.S., 
late Divisional Forest Officer, 'Lakhimpur Division, for his keen in- 
terest in the investigations, and kind help in all possible directions. 


NOTES ON MANGIJFTIA INSIGNIS (PAN SOP A) 

(The treatment differs little for most of the species.) 

(i) Locality. — Found scatteretl in the plains and low hills on 
soils varying from sandy loam to clay. 

(а) Flower and seed //n/c.*-Tlowers in April-May: Seeds ripen 
in August-September. 

(t{) Weight of seeds, — ^Abou! 15,000 to one seer. 

(4) Method of seed collection. — Fruits should be collected from 
trees by lopping branches when the ripe carpels turn brownish and 
begin dehiscing, exposing the led pulp. 

(5) Method of treating seeds. — -The fruits should be dried in 
shade till the carpels open, after which the seeds should be removed 
by gentle thrashing and dried in shade after washing off the red pulp 
in water. 

(б) Method of seed storage. — ^The seeds must be sown as early 
as possible and should not be stored for more than a fortnight. 

(7) Sowing. — Seeds should be sown in lightly manured and 
shaded nursery beds in drills three inches apart with small quantities 
of earth sprinkled over them. If necessary, the seeds should be mixed 
with red lead to prevent attacks by red ants and rats. Ordinarily, 
spreading out of thatch or brushwood over the beds for quick 
germination should be avoided as this allures insects, ants, — even 
frogs. Six thousand good seeds, weighing about two-fifths of a seer, 
should be sown (after water test) in 20 drills, 300 seeds to a drill, 
in a bed measuring 12 by (i feet. Such a bed is expected to supply 
a sufficient number of seedlings to plant up 1.5 acres, 6 by 6 feet, and 
extra plants for emergencies, 
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(8) Germination , — Germination starts within three weeks and is 
complete within three months from the date of sowing. Under 
unfavourable conditions, it may continue for a month or two longer. 

The percentage is about 40. 

(9) Treatment in nursery . — ^Watering must be done every even- 
ing up to germination, after which the beds are to be kept just moist 
and clear of all weeds. 

When the seedlings are about three inches long, including the 
roots, they should be transferred (without earth) from the seed-beds 
to the forest nursery in the proposed plantation area and planted 
6 by 6 inches. Under normal conditions no shades are necessary for 
such nurseries as small Sopa seedlings do quite well in the open, but 
they should be fenced in. The beds should be watered during 
drought and kept clear of weeds. From the .month of June onwards, 
the seedlings will themselves suppress the weeds. 

(10) Method of transplanting . — ^Rains transplanting (May — July) 
has the following disadvantages: 

(i) Shelter crop of Tephrosin Candida is necessary for f)roicction 
of the plants against heat and weeds. 

(jf) Almost continuous weeding is necessary throughout the 
rainy season. 

(3) Large percentage of casualties occurs among the transplants. 

(4) Labour is difficult to get due to ploughing season and is less 

efficient on account of unfavourable weather conditions 

To eliminate the above, the writer tried winter transplanting of the 
species in a small plot in 1936, with very encouraging results. The 
plants were one year old then. The casualty was practically nil, and 
the subsequent growth has been quite satisfactory. If the transplant- 
ing is done with .balls of earth with the roots intact and the soil 
round the plants is thoroughly pressed down, casualties will be few 
and far between. It is hoped that the cost of winter transplanting 
will be less than that of rains transplanting by about rupees five per 
acre* 

(11) Treatment after transplanting . — Nothing particular after 
winter transplanting. 
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(12) Tending . — Winter transplanting eliminates first year's 
tending altogether. Weeding is necessary in the second year. In 
the third and fourth year, no tending is necessary except creeps*! 
cutting. Thinning should be done in the fifth year. 

(t^^) Diseases and pests . — The species is attacked by Urostylis 
punctigera, but not badly. I'he ripe seeds on trees are eaten bv 
birds, and the sown seeds by ants and rats. The bark is damaged by 
deer. Such damage, if extensive, causes drying off of leaves and bran- 
ches, even death. 

(14) Rate of growth . — Tlie species is the most rapid growing 
Sopa in earlier years. Average rate of height growth is given below: 

1st year ... 4 feet 6 inches. 

2nd year ... 9 feet. 

3rd year ... 17 feet. 

The highest three-year-old plant was found to be 21 feet. 

(15) Cost of plantation . — The cost per acre of raising plantation 
of the .species, planted 6 by 6 feet, is estimated as follows: 


]. 

Nursery 

Rs. 

2 

a. 

0 

P- 

0 

2. 

Seed collection 

1 

0 

0 

3 - 

Pricking out (Forest nursery) ... 

2 

8 

0 

4 - 

Jungle clearing 

... 7 

8 

0 

5 * 

Burning and preparation of site 

4 

8 

0 

6. 

Winter transplanting 

12 

0 

0 

7 * 

First year tending 

0 

0 

0 

8. 

Second year tending 

2 

0 

0 

9 - 

Third year tending . 

0 

12 

0 

10. 

Fourth year tending 

0 

12 

0 

1 1. 

Fifth year thinning 

2 

0 

0 


Total ... 

••• 35 

0 

0 


Considering the rapid growth of the species, the writer is of opinion 
that it should be planted 8 by 8 feet to reduce the cost, 

(16) Genera/.— It is an evergreen species about 80 feet in height 
and 7 feet in girth’. The fiinber is used by builders and cabinet 
makers. Its foliage is pleasing to the eye, and flowers are compara* 
lively large and fragrant. It is suitable for planting out along road- 
sides, etc. 
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TIMBER TESTING IN INDIA 

ANOGEISSUS PENDULA (KARDHAI) BREAKS WORLD 
RECORD 

IN TOUCiHNESS EESTS 
Bv V. D. Limayk, h.k. (Mech.) 

Olfiver in Charge, Timber Testing Sectioft, 

Forest Research Institute, Dehra Dun. 

Suminary.^AnoRelssus pendula (kardhai) from the United Provinces 
is found to be the toughest timber so far tested at the Forest Research 
Institute, Dehra Dun, and, as far as we know, it has withstood a greatei- 
blow from a fifty pounds hammer than any other timbei* so far tested 
in any other laboratory in the world. Although it is a small tree, a con- 
siderable yearly output is available. The timber is, at present, used only 
for firewood and charcoal but it deserves more attention due to its valu- 
able mechanical properties. 

I he toughness of any timber is found by allowing a heavy weight 
to drop from successively increasing heights on to the centre of a 
beam supported freely at both ends. Ehe inaxinuim drop registered 
before the beam breaks is the nieasure of its toughness. The standard 
test .specimen is 2 by 2 by ‘{o inches freely supported on a span of 
28 inches. A weight of 50 lbs. is lifted by an electro-magnet and 
allowed to drop freely under the action of gravity on the centre of 
the beam. 'The toughness testing machine in the Dehra Dun labora 
tory can give a blow from a maximum height of 7(1 inches. As no 
sign of breaking was visible at that dro}) when Anogeissus pendula 
was being tested, it was decided to change the falling weight to 100 
lbs. One of the test specimens idtimatel) failed at a drop of 66 
inches with the too lbs. hammer, which is ec|uivalent to a maximum 
drop of 1^2 inches with the standard 50 Ihs. hammer. So far as I 
know, this breaks the world record. The average maximum drop 
for the species was kx) inches in the green condition. This places 
Anogeissus pendula as about the third toughest limber in the wwlcl. 

Anogeissus pendula (hardhai) is a small, bujt important tree of 
the dry arid tracts of Rajpulana where it grows on rocky hills. It 
also occupies extensive tracts of those divisions of the United Provin- 
ces, Gwalior and the Punjab wdiich border on Rajputana. The maxi- 
mum size of l>ole available is seldom more than three feet in girth and 
eight feet in length, the commercial size being only about so inches 
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girlh (about six inches diameter) and live to six feet long, i'he crop 
is, at present, not tended for timber prtKliiction as the major portion 
of the yield is utilised for lirewocKl and charcoal making. Although 
the size is small, large quantities of small billets are available. It is 
probaltly, however, possible by systematic nianagement to improve 
and substantially increase the yield of good timber. 

(ienrral ( hametn isius . — The heartwood is very small, irregular 
and blackish purple. Sapwood is wide, yellowish grey, practically 
siraight-grained, smooth to the feel, and very fine-text ured. The 
trees are very branchy. I'he wchxI is ver> heavy, with a weight of 
about (k) lbs. per cubic foot at per cent, moisture content. It is 
a very hard, extremely lough and strong timber. Atiofrrissus pend u la 
is. however, difficult to season as it splits badly. It is also liable to 
line surface cracking. Sawing the billets through the centre into four 
sectors and \ery slow ait drying by close piling is found to reduce the 
degratle considerably. Salt seasoning may also help to reduce 
splitting. Ex[)erimenls on the proper methods of seasoning this 
timber arc being carried out by the Seasoning Section. 

As already stated, this species is mainly used at present for fire- 
wood and charcoal making, but from its strength and working quali- 
ties it seems to be a s[)ecies having great [)otential value. It provides 
a ver\ suitable timber for handles of all sorts, picker arms, wheel 
spokes, carts and poles, etc. It is w'orth trying for the manufacture 
of shuttles. Detailed investigations on its suitability for different 
purposes are being <arrie<l out at the rimber I esting Laboratory. 


NATTAUNG, 1939 

liv B. t. Smythies 

Nattaung (8,(107 Ictrt). the Mount Victoria of Eastern Burma, is 
the highest mountain on the Sittang — Salween divide: the boundaries 
of the South T’otingoo and f'haton E'orest Divisions and Karenni 
meet on its summit. E'onuciTy it was very difficult to access, but the 
recently o^xmed Mawchi Mines Road crosses one of its main ridges a 
few miles north of the summit. This, coufded with the fact that little 
work had been done on the avifauna of this part of Burma and none 
so far as was known on Nattaung itself, inspired the idea of an expedi- 
tion there in the April holidays. The personnel, consisting of Mr. H. 
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C. Smith, Conservator of Forests, Sittang Circle, Mr. P. F. Garthwaite, 
Forest Entomologist, and the writer, assembled at Toungoo on the 
evening of April 6th, and spent the next day in sorting and packing 
kit ready for an early start on the 8th. Our transport consisted of a 
lorry for our kit and servants, and a Rangoon taxi for ourselves and 
dogs. Our thanks are due to the Divisional Forest Officer, South 
Toungoo Division, for making preliminary arrangements. 

An expedition that was carried through without a hitch would 
be no expedition: it would be a (k>ok’s tour. So that the breakdown 
at mile 36 of our taxi was taken in good part. The driver strove; 
manfully by blowing into the petrol tank to overcome the wilfulness 
of a faulty connection, but each ‘‘inspiration" only maintained the 
flow for a few furlongs; after about the fourth stoppage we jumped 
a lorry, on top of which we completed the journey. The fool who 
said that it is better to travel hopefully than to arrive can never have 
been heartily bounced up and down on a lorry-load of petrol tins for 
40 odd miles in the midday sun. However, our view of Nattaung, 
towering massively to the south-east, and later our entry into the pine 
zone did much to alleviate the roughness of the passage. 

The Mawchi road is a fine piece of engineering. After crossing 
the Thaukyegat, at mile or so, the remaining 66 miles lie through 
very steep and difflcult country. To one accustomed to the rounded 
contours of the English and Scottish hills, the disadvantages of an 
immature and unglaciated topography soon become obvious; the sharp 
spurs and numerous acute-angled re-entrant nullahs make the road 
a very tortuous and winding affair; at a guess the distance by road 
from the Thaukyegat to Mawchi is not far short of three times the 
distance in an air line. 

To a forest officer the journey is depressing. He travels through 
hundreds of square miles of forest devastated by the taungya cutter; 
it is only at elevations above 5,500 feet that much of the original 
forest remains. It would be interesting to know to what extent 
taungya cutting has always been carried on in these hills and whether 
the population has increased much in the last half century. It looks 
as if the Karens are having to shorten their *ponzo rotation, so that 
the forest has no chance to recover between successive burnings and 
is reverting to an open savannah type in consequence. It is a. pity 

♦Hegrowth on abandoned Tamgyas. 
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Plate 61 



“Rfaodoaendron Ridge” Burma-Afsain Pine Forest at 7.(HX> feet. 

Summit of Nattaun^. in the background, covered with Wet Photo: p. 

Temperate Forest. 

Photo: B. E. Smifthies. 
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that taungya cutting, a very wasteful method of crop production, has 
not been discarded in favour of some method capable of sustaining 
a much larger population per acre, such as the terraced cultivation 
of the Kumaon Himalayas. It is possible that the Karens may be 
driven to some such method to save themselves from starvation after 
they have completely ruined the forest. The various stages in the 
regression from hill evergreen, the natural climax dominanufor the 
area, to the subclimax of open savannah under the influence of the 
biotic factor would make an interesting study in plant ecology. 

Our base camp was a two-roomed bungalow at Pwado, which 
the Mawchi Mines Company kindly gave us permission to use: it is 
situated on a spur of Nattaung at about 5,000 feet, on the edge of 
pine forest with ponzos below' and virgin forest above: an excellent 
centre for birds. We arrived there at 3 p.m. and a jorum of tea, 
brewed in a dog’s bowl over a sweet smelling- fire of pine chips, did 
much to banish the fatigue of the journey. Our kit arriving soon 
after, we spent the last two hours of daylight in a first look round. 

Our original plan was to move camp on the loth to somewhere 
near the top of Nattaung, but as the 25 coolies that we had been 
assured were ready for us failed to appear, the plan had to be modi- 
fied. The 9th was spent exploring round Pw^ado, and the loth was 
devoted to a do-or-die attempt on the summit of Nattaung, taking 
with us as tiffin carriers and guides the three coolies who had rolled 
up. 

From the bungalow^ the route followed down the Mawchi Road 
for a mile, climbed steeply for a thousand feet, and dropped the 
same distance to the Lezi Chaung: a sparkling brook running over 
a bed of granite boulders. The southward facing slopes of its valley 
were clad with beautiful pine woods through which we had descend- 
ed. and these were balanced by the sombre hue of the giant ever- 
green on the northward facing slopes: as typical a coombe as you 
will find in any corner of Exmoor. We christened it the “Happy 
Valley.” 

Leaving the stream we started a long 3,000 feet pull straight up 
the north face of Nattaung. At 6,000 feet we found a tree, later 
identified as Myrica nagi, Thunb., bearing an edible fruit with a 
pleasant acid flavour, in appearance not unlike a raspberry but with 
a hard centre. A few yards further on we came to an almost level 
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Space o£ several acres in extent in the dense evergreen: the vsori of 
place that TiJrnan aptly describes as “a horizontal oasis in a vertical 
desert.’’ At one end near a small stream there was an enormous 
boulder the size of a cottage, Avith an overhang under which one 
could shelter; we christened it “Kyaiik-ino.”* fiOniimiing up the 
ridge, the angle grew ever sleeper. At about 7.000 feet Ave called a 
1)1 iel halt and sustained our Hugging energies with apples and raisins: 
not as fet accliniatised, the height was beginning to make itself felt. 
The last 1,000 feet were at an angle of nearly 45 degrees and the 
slippery carpet of smooth shiny evergreen leaves made the climb 
sirenuoiis and exasperating. However we reached the crest at 
last and sexm found ourselves walking along a steep-sided granite 
ridge on Avhich rho(lo(]eiidr(tns Avere Hovvering profusely under an 
open canopy of pines. This Avas the I'oungoo — Karenni bounclarv 
ridge, and we felt that the summit, which now loomed close, was 
ours, rhe path dipped for 200 feet and cliipbed the last 800 feet 
through temperate forest, under Avhich greAv a dense thicket 
of a single-stemmed bamlmo that A\as new to us. It was impossible 
10 see through this for more than a few yards, and as the ridge is in 
places ill-defined it might prove cliHicult to hit ofl the summit with- 
out a guide. 

It was 1-15 p.m. Avhen we eventually reached the top. The 
vegetation had been cleared by a Survey of India party earlier in the 
year. One weather-beaten old holly tree had been left as a landmark 
(it can be clearly seen Avith glasses from the half-way halt on the 
MaAAThi Road). Owing to the hot AA^eather haze the visibility was 
restricted to about 30 miles. In clear weather the vieA\’ is said to 
be devoid of dominant landmarks: Nattaung toAvers so much abo\e 
the surrounding hills that the eye wanders restlessly over the ranges 
Avithout finding anything to hold its attention. We saw' no moun 
tains of striking form, and the only things that stood out in the 
landscape were the Mawchi Road and the corrugated iron roofs of 
Mawchi surrounded by the detritus of the mines. 

In omitting to take any water with us we made an elementarv 
mistake. We had been told that there was a spring near the top, 
but (An investigation it proved to have dried up: after a hot and 
thirsty climb w'e had but a cup of whaler apiece, not the steaming 


? “ Rock shelter.’ 
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jorum of tea that wc had intended, wherewiih to slake our thirst. 
After a brief rest we started down, sending a man on ahead to boil 
a j>ot of water at Kyauk-mo. 

It is curious how tastes differ, especially when it comes to drink- 
ing tea. When really thirsty, one member of the ])arty, who normally 
despises milk, delights in lashings of condensed milk, whereas the 
writer, who normally takes milk but no sugar, reverts to the habit 
learnt in Austrian Juits of tea and sugar bin no milk. Chnciin a ,so)i 
gout. A few glow-worms lighted us on our wav when we eventuallv 
made camp in the first of the starlight. .Vs we sank another enor- 
mous brew of lea. suitably laced, we reflet led on a very successful 
day: the weather had been perfed. we hatl bagged our peak, and we 
had (olleded and studied a number of inieiesiing high elevation 
birds that were new to all of us. 

On the I lilt we made ottr way by difleient loutes to the Happ\ 
Valley, where we assembled lor breakfast. Vfter dioosing and < lear 
ing a (amj) site, we leturneil to tlie base (amp by different routes, 
exploring all the likely bird haunts. On the next day, sufticieni 
(oolies having at last been mustered, (ump was moved to the Happy 
V'alley. while Smitli made another ascent to the Rhododendrori 
Ridge, and Peter and 1 worked the Happv V aliev and the Kolo 
Ohaung. 

I’he iy,th was another memorable dav. IVnei and I set off earlv 
for another ascent of Nattaung, an casv day from our new camp. 
I’he ‘].ooo feet climb to Rhododendron Ridge was done in under 
two hours, including stops to look at birds. We were now acclimatised, 
and topped tlie ridge in belter conefition to ajipreciate its beauties 
than we had been on the pth. We noted two varieties of rhododmi- 
dion: one was a red rhododcjidrini, tall and woody, which flowers 
earlier in the year, and on which we onlv saw one or two belated 
blo.ssoms; the other was the glory of the Ridge, a small variety in 
full bloom with large, white flowers, forming a dense thicket four 
feet to six feet high under the pines. A few of the bushes had flowers 
of white streaked with pink. 

For half an hour we lazed about, taking photographs and enjoy- 
ing the freshness of the morning. If you would breathe “(hampagne 
air’' of Swiss quality, sit on an 8,ooo feel pine ridge that has been 
warmed an hour or two in the sun when there is a gentle breeze 
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blowing across it, and inhale your fill. It is the combination of cool 
sweet air with the aroma of warm resin that marks the genuine 
vintage. 

We continued slowly, stopping every now and then to listen 
and look for birds. Arrived at the top, we scrutinised Sosi.so (about 
7,500 feet), a peak five miles south-east of Nattaung and connected 
with it by the Thaton — Karenni boundary ridge. It has several 
acres of grass round its summit, and was the only hill in sight with 
a bare top. As it is only a knoll standing 100 feet or so above the 
main ridge, to call it a peak is perhaps misleading. It looked an 
interesting place, and as the Karens said that there was a tarn near 
the top round which we hoped to find game tracks, it was decided 
to climb it on the morrow. Returning slowly down, stopping at 
likely places for birds, we reached camp just before dusk. 

The next morning we made our customary start at the crack 
of dawn, taking with us “Eddie*’ — an even dirtier specimen than the 
u.sual filthy hill Karen — ^as our guide. Both on Nattaung and on 
Sosiso the guides we took did us very well, except that “Eddie” 
started badly by marching us to the top of a 1,000 feet ridge and, 
like the Grand Old Duke of York, marching us down again, when 
there was an excellent path round the foot of it. Fhe Karen believes 
in l^uclid’s definition of the shortest distance between two points, no 
matter what mountains may lie between: accustomed as he is to 
45-degree slopes, he no doubt finds walking on the flat as irksome 
as we find his slippery hill-sides. We crossed the Kolo Chaung a 
little before 7 a.m., and then climbed about 1,500 feet on to 
Himalaya Ridge, stopping on the way at a small spring to fill up 
with water: we were takipg no risks this time and each of the three 
tiffin carriers was made to carry up a bambop section holding nearly 
a gallon. For four or five miles w'e followed the crest of 
a magnificent pine ridge, slowly, collecting as we went: the ridge 
climbed gradually with occasional dips, ^arj>ening to a knife edge 
for the last mile. Here we looked down on several thousand feet of 
very steep pine-clad slopes, none of your stunted, useless i|>ccimens 
such as one had always pictured the Burmese pines to be, but really 
.fine timber trees seven feet and more in girth and 60 feet to the first 
branch: fit to rival most of the Chir pine forests of the Himalayas 
that I have seen. The existing area of pine forest in Karenni is 
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probably small, but reservation and proper inanag^enienl would 
greatly improve the stocking and an annual yield that would be 
worth extracting might result. What a welcome variety a little 
coniferous forestry would give to the monotonous round of teak! 

Just before midday we reached the Thaton — Karenni boundary, 
where we again struck the temperate forest and the dense thickets 
of bamboo that grow on Nattaung; through this we followed the 
ridge down for over a mile until suddenly we emerged from the twi- 
light into open grassy spaces. We had not tasted food for eight 
hours; lacking even the energy to climb to the top we settled down to 
our rations and our customary jorum of lea. It is only when, in 
Bishop Blougram’s words, “the body gets its sop and holds its noise“ 
that the mind takes an interest in other things. 

Many Karen legends centre round Sosiso. We found two or 
three small earthworks, like grouse butts on a moor, said to be old 
shrines at which the Karens used to make offerings; there were also 
traces of a graded path, now disused. From the shrines there is a 
dear view of the massive south face of Nattaung, wave on wave of 
dense jungle falling to the headwaters of the Yunzalin Chaung. 
Rhododendrons blossom round the summit, but to a Devonian the 
greatest find was a genuine “wort” or wliortleberry in fruit (I nca' 
nium sp.), very like its Dartmoor cousin and making the same blue 
stain on the fingers wdien picked; it had gone to seed, but we ate a 
fruit or two for luck. 

We were cheated of our tarn. We had dreamed of a Connemara 
jewel and w^e had expected a mud wallow . Both guesses were wrong, 
for the tarn had dried up. Smith found traces of a tiger: that was 
the only sign of animal life, apart from two parties of gibbons, a 
parly of pig-tailed monkeys and a few^ (very few^) squirrels, during 
the whole expedition. There is little doubt that the mammals have 
been shot or trapped to extinction by the Karens. 

We left shortly before 3 p.ni. and made our way unhurriedly 
down, sending a man on ahead to brew tea at the first spring. As 
we went down Himalaya Ridge the play of the evening light on the 
pine needles tempted several photographs. We made a brief halt for 
tea, which we found at 5 p.m., and then continued at our best pace 
in the failing light. Darkness overtook us just before we reached 
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the Kolo Chaung, and we walked ilie Iasi hour in the light of aroma- 
tic pine torches. 

That was a longish day — 15 hours — but not so much longer than 
any other day. The primrose path of dalliance was not for us. Up 
at 4-J5 of a morning and ready to start with the first of the light, 
we usually look our breakfast with us and did not return until dusk. 
J'he evenings were devoted to identifying and labelling specimens 
and writing up notes on habits, song, and visual records, for as long 
as we could keep awake. Po-lnungs* we had always with us. As 
hungry as Highland midges and twice as viritlent, they gave us little 
peace in the daylight hours; it was impossible to sit anywhere for 
more than a few minutes to study birds without being severely bitten. 
However, no ill effects were experienced apart from a certain amount 
of swelling. 

And what of the birds for whose benefit we worked so hard? 
Before you can do any work of stieniific value on birds, you must 
know their names: for this reason the expedition was mainly con- 
cerned with identifying the Naltaung avifauna. Dr. (!. B. ricehiirst, 
the leading authority (in the world) on Burmese birds, has examined 
and named the specimens, which he says will form a very useful 
addition to the Briii.sh Museum collection. Fhe scieirtific results 
are being publi.shed .separately. Having got your birds correctly 
named, you can proceed to the more interesting business of studying 
thenr irr the field. A start was made with this work and the calls 
and habits of .several birds, about which there was no previous in- 
formation, were recorded; w-e hope to correentrate on this next year. 

The r 5 th was spent in moving back to our base camp at PwMdo. 
and on the rfith, after a morning in the field, we spent the whole 
afternoon arrd evening packing up specimens, completing our notes 
arrd making ready for an early start on the morrow' for the long drive 
to Tourrgoo. 

Smith had prophesied continuous rain and hail for days on end 
as the least we could expect in the way of weather. 7'he fact that 
we enjoyed glorious weather the whole time does not so much reflect 
on Smith as a weather prophet — for it is remarkable to escape rain 
throughout the April holidays — as indicate that w^e had the tradi- 
tional luck of beginners; one also likes to think that the Nats regard- 
ed our visit as a pilgrimage to their Olympus, and were pleaiied. On 

•*= Blood-blister flies. 
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this last inorning, with the high lops enveloped in cloud, it looked 
as if we were in for rain, hut it came to nothing and the journey was 
uneventful. Even the taxi went well, and the driver only had to do 
his inspiration stunt twice to get us down. Our return to the dust 
and sweat of the plains was cheered by the morning’s memory of the 
clouds pouring over Nattaung. as the camper in Roihiemurchus on 
many a summer’s day may sec them pouring and dissolving over the 
sumiTiits of Braeriath and (lairngonn. 


NOT E ON FHE FOREST TYPES OF NATI AUNG 

The nomenclature arlopied here is that used l)v Ohanipion in 
‘'A preliminary survey t)f the forest tvpes of India an<l Burma.” 
Indian Forest Records. V'^ol. 1 . No. i. 

Four climax types and two serai types (xdir on Nattaung. 

1. {(iroup \a, ra) Euste.ni Tmpi(a^ E\rrgr(‘en. A variety of 

this, known in Butina as “Mill Evergreen.” ocdipies steep North- 
fating slopes from 5.000 - 8 ,o(K) feel, and also moist pockets and 
stream sides in the other types. Flie following is a summary of 
(ihampion’s description : 

‘'Lofty dense evergreen forests 150 feet 01 tnore high . . . the 

canopy extremely dense . . . epiphytes are numerous . . . ground 

vegetation in typical cases may be almost absent; elsewhere a carpet 
of Strohilnnthes cu' SelagineUa and ferns may occur: grasses are 
absent . . . erect bamboos are unusual but may occur locallv.” 

lu. (Ep) Soul hern !!>/ Bamboo Brahes. — Vhh is found in small 
])atches here and there in the evergreen. “Bamboo brakes are usuallv 
found along streams or on badly hollows more or Ic^ss displacing the 
tree forest . , . the brakes are often verv dense, even if tlie bamboos 

grow in clumps.” 

2. {(Woup 7//, Assam-Burma Suh-Tropicai Ifil/ Forest. - 
This type is a buffer between the pine forest and the evergreen; it 
grades into temperate forest (sec below) at about (i.ooo feet. “Hill 
forest of good height and demsity, the dominant species being mc^silv 
evergreen though some briefly deciduous trees occur. The total 
canopy density is much less dense than in the troj)i(al evergreen, 



INDIAN FORESTSR 


[Octobui 


638 

and th€ large trees rarely stand close together. , A shrubby under- 
growth is always present and grass is absent. Bamboos may be pre- 
sent or not . . . the type is characterised by the prevalence of oaks 
and chestnuts, Quercus and Castnnopsis** 

3. (Group 8, C2) Assarn-Burma Pine Forest. — This occurs on 
south and east facing slopes between 4,500 and 8,000 feet, and covers 
large areas, but is restricted to well drained soil. It is probably a 
stable edaphic climax. “Typically a practically pure association of 
pine (Pinus khasya) but very generally influenced by the annual or 
periodic fires which take place. Typically no other trees occur; there 
is practically no underwood, and even shrubs are few, but where the 
moisture conditions are a little more favourable there tends to be an 
underwood of Qiiercus and other broad-leaved trees. These trees, 
mostly evergreen species, increase with rising altitude, leaving the 
pine on the warmer, drier ridges and as scattered standards. A grassy 
soil cover is usual and climbers and bamboos are absent.” 

3a. (^S/2) Burma Sub-Tropical Hill Savannah. — “Grassy downs 

with scattered clumps or single trees, usually pine and oaks.” 

This type occurs only as a small area of a few acres on the top 
of Sosiso. 

4. (Group lohf c's) Assam-Burrna Wet Temperate Forest . — 
I’he higher slopes of Nattaimg, above about 6,000 feet, are covered 
by this type, with a few outliers of pine forest and evergreen; it is 
like a dwarf form of oak forest with which it intergrades, and is dis- 
tinguished by low rounded crowns and short boles, dense bamboo 
undergrowth (Arundinaria elegans Kurz), and alpine elements in 
the flora. 

“Closed evergreen high forest of frees of large girth but medium 
height, rarely over 80 feet, and usually with large branching crowns 
festooned with mosses and larger epiphytes ... at the high eleva- 
tions a dwarf bamboo undergrowth Is very generaly developed and 
may be very dense and uniform over large areas.” Oaks and chest- 
nuts are prevalent; Rhododendron (sp. ?) occurs in the pine forest 
outliers over 7,000 feet. 



1939] 


639 


TIMBER PRICE LIST, AUGUST-SEPTEMBER 1939 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 



De8cri|)tion 

timber. 


i 4 
. ! Logs 

. Sqnaree 

. Logs 

. ' Logs 

. ! Logs 

. j Logs 

. : Logs 

I2'xl0'x6' . 
. I 12'xl0'x5' . 

i9'xl0'x6‘^ . 
. i 9'X10'X5' 

. ! 9'X10'X6' 

. i Logs 
. I Logs 

. ;9'X10'^X5' . 
. j Logs 

. i lO^xlO'xS* . 
. I Logs 
. i Squares 
. I Squares 
. I Logs 
i 

. I Squares 
. i Squares 

. I Squares 

. I Logs 

. ' Logs 
. I Logs 

. j B. G. sleepers 

. j Logs 

, I Logs 
. Logs 

. Logs 

. B. G. sleepers 
. Logs 


Prices. 


5 

Kb. SO-O-O per ton in 
Calcutta. 

I Kb. 32.0-0 to 64.0*0 per 
: ton. 

i Rs. 36-0.0 to 42.0-0 per 
ton. 

: Ks. 52-0-0 to 84-0-0 per 
ton. 

Rs. 60-0-0 to 61-0-0 per 
ton. 

Re. 0.12-0 to 1-0-0 per 
o.ft. 

, Rs. 0-9-0 to 1-0-0 per c.ft, 
Rs. 4-6-0 per piece. 

Rs. 4-12-0 per piece. 

Ks. 1-10*0 per piece. 

Rs. 2*14-0 per piece, 

Rs. 3-2-0 to 3-4-0 per 
i sleeper. 


Rs. 4-8-0 per piece. 

Rs. 2- 10-0 per piece. 

Re, 0-10-0 to l-2'O per c.ft. 

Rs. 50-0*0 per ton. 

Rs 30-0 0 to 35-0-0 per 
ton. 

Rs. 63-2-0 per ton, 

; Rs. 24-0-0 to 66-0.0 per 
ton. 

! Re. 0 4-0 to 0-13 0 per 
c.ft. 

Rs, 42*3-0 to 51-9-0 per 
ton. 

Ro. 0-8-0 per c.ft. 
Re.0-6.0to0-10.0perc.ft. 
Rs. 6-0-0 each. 

Rs. 48-0-0 to 90-0-0 per 
ton. 

Re. 1-0-0 to 1-2-0 p«r c.ft, 
Roi 0-12-0 to 1-0-0 per 
c.ft. 

Rs. 80-0-0 to 100-0-0 per 
ton. 

Rs. 6-0-0 each. 

Rs. 31-4-0 to 48*7-0 per 
ton. 
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Locality. 

Description 

Prices. 

common tiirae. 

Speoiee. 

i of 

1 timber. 

i 

1 

3 

3 

; 4 

i 

5 

Laurel 

Terminalitt tm^nfosa , . 

Bombay . • 

Logs 

Rs. 48-0-0 to 60-0-0 per ton 

»» 


C.P. 

Squares 

Re. 0-12*0 per c.ft. 



Bihai 

Log:') 

Re. 0-6 -0 to 0-8-0 per c.lt. 



Orissa 

Logs 

Re. 0-6-0 to0>12>0perc.ft: 



Madras 

Logs 

Rs. 37-8-0 to 46-6-0 per 




ton. • 

Mmuh 

Mesm feryga 

Madras 

; B.G. sleepers.. 

Rs. 6-0-0 each. 

Mnlborf y 

if orua albij^ 

Punjab 

Logs 


Padauk 

PUrocarpw dalkrgioides 

Andamans . . 

Squares 

Rs. 2o-0-0 to 62.8-0 per 

Sal 

Shorea robvsia 

Assam 

Logs 




ton. 



II • * 

B. G. sleepers 

Rs. 6-8-0 each. 



II 

M. G. sleepers 

Rs. 2-9-3 each. 

II 


Bengal 

Logs 

Rs. 20-0-0 to 76-0-0 pt r 




1 ton. 

♦I * • 

II • • 

II 

Btbar 

Logs 

B. G. sleepers 

; Re. 0-8-0 to 1-.3 0 per c.lt. 
Rb. 4-8 0 to 6-0-0 fer 




' hIccj er. 

II 



M. G. sleepers 

j Rs. MU-(i per sleeper. 

II • • 


dr. 

Logs 

Rs. 1-2-0 to 1-4-0 per c.ft. 

II • • 


Orissa 

Logs 

! Re. 0-6-0 to 1-4-0 per c.ft. 


II 

U.P. 

Logs 

Re. 1-2*0 to 1-6-0 perc.ft. 


,1 

II • • 

M. G. sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 

1* • • 

ii 

1. 

B. G. sleepers 

Hs. 4-14-0 to 6-0-0 per 
sleeper. 

Sandalwood . . 

1 Sanhl^m album 

Madras 

Billets 

Rs. 306-0-0 to 639-0-0 


1 

1 , » 



per ton. 

Sandan 

j Oupefnia dalbtrgmdea . . 

C.P. 

Logs 

Re.0-l4-0tol.2-(ipej c.ft. 

»i • • 

♦1 • * 

Bihar 

Logs 

Re.0-120to0- 14-Oj er c.ft. 

II •' 

Bombax malabaricum . . 

Orissa 

Logs 

He. 0-12-0 \ er c.ft. 

Semul 

Assam 

Logs 

Rs. 36-0-0 per ton in 




Calcutta. 

II 

II 

Bihar 

Scantlings 

' Re. 10-0 per scantling. 

II • ‘ 

II • • 

Madras 

Logs 

Sinoo 

DtMergia aiaaoo , , •. 

Punjab 

Logs 

Re. 0-1 1 0 to LO-0 f er c.ft. 

II •• 

II • • 

U.P. 

Logs . . i 

Re. O-12-Oto J -6 -6 per c.ft. 

II • • 

■ II .* I 

Bengal 

Logs 

Rs. 36*0-0 to 76-0-0 per 




ton. 

Snndri 

Heritkra app. « , 

Bengal 

Logs 

Rs. 20-0*0 to 26*0*0 per 




ton. 

Teak 

Tectona grandia 

Calcutta . . 

. Logs 1st class 


II • • 

II [ 

II 

Tjogs 2nd class I 


II • • 

II • • 

c:p. 

Logs 

Re. 0>13«3 to 2*4*2 per 



'i 


o.ft. 

II •• 

.1 .. ; I. 

Squares 

Rs. 1*8-4 to 3»1*4 per c.ft. 

II • ‘ 

II .1 

Madras 

Logs 

Ri. 85.0.0 to 137*8*0 per 





ton. 

II • • 

II •• 

Bombay . . 

Logs 

Rs. 67*0.0 to 160*0*0 per 





ton. 

*1 • * 

II • • 

Oanari am eapJiyllum « . 


M. G. sleepert 

Rs. 3-14*0 each. 

VPtntedhup .. 

Andamans . . 

: Logs 
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EDITORIAL NOTES AND MISCELLANEA 

Academic Honours, — In continuation of our previous aniiounce- 
incni in the Indian horc'ster for October (V^ol. LX IV, No. lo), 
congralulations are due once more to Dr. N. (!. Chat ter jee, D Sc., 
of tlie Kntoniological Branch of the Forest Research Institute, 
Dehra Dun, on the award of the MOOS GOLD MKDAL for tlie year 
Syndicate of the Boinhay IJniversitv. This 
medal is awarded to a D.Sc., of the year, “whose thesis is considered 
by the Academic Council as one of the highest merit.” Similarly, 
it is a pleasure to record an announcement which appeared in 
Mature, No. dated July 8, duit a degree of Doctor of 

Science of tlie Kdinburgh University was conferred in June last on 
Mr. K. A. Chowdhry, Wood i echnologist. at the Forest Research 
Institute, Dehra Dun, for his thesis on GrowtJi Rings in Indian Frees. 
* # # * 

Award of Sciilich and Brandis J*rizes. — We are glad to announce 
that the pri/es lor have been awarded lo the Jollowing forest 
officers ; 

FllL SC^HLICFl PRIZE of Rs. too is awaided lo Mr. C. R. 
Rangaiiathan, I.F.S., for his article on “Ecology of the Shola Cbass- 
land Vegctalion of the Nilgiri Plateau,” pulilished in the linlian 
Forester, 1938, page 523. 

The BRANDIS PRIZE of Rs. too is divided ecpially beliNeeii 
Mr. J. N. Sinha, E.A.C.F., Bihar, for his article on “Reafforestation 
in Italy,” published in the Indian Forester, 1938, page 269, and Mr. 
M. G. Venkaiarao, D.F.O., Mysore Slate, for his article ” Fhc In- 
fluence of Host Plants on Sandal and on Spike Disease,” published 
in the Indian Forester, 1938, page 65(1. 

« * # « 

Breeding Improved Types of Forest Trees.— In cultivated agri 
cultural plants selection and breeding has resulted in the production 
of many new varieties which are greatly superior to the original wild 
forms. According to The Timber Trades Journal, Vol. CL, 
No. 3279, dated the isl July 1939, a breeding programme has now 
been established jointly by the National Research Council of London 
and the Dominion Forest Service, with a view^ to improving forest 
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trees on the same principles that form the basis o£ agricultural plant 
breeding. The objective of this new work is the production of bet* 
ter quality, faster growing tree types for both reforestation of timber 
areas, and prairie shelter belt planting. Up to date new crosses 
have been produced in poplar, spruce and pine. In the near future 
this work is to be extended to elm, basswood, birich, larch, mapl<? 
and ash. When properly tested, selections of the new types will 
be available for both public aind priva^ requirements. 

» « * * 

/ Entomological Control of Lantana. — I'he rapid spread of 
Lantana, a garden escape, in Northern Queensland, has brought it 
amongst the serious weed pests for which the C^ouncil for Scientific 
and Industrial Research, Australia, is seeking methods of control. 
A report published in Nature, Vol. 144, No. 3635, dated the 1st July 
1939, states that in 1935 studies of Teleonemia lantanoe were com- 
menced in Fiji, where this bug had been introduced from Mexico, 
its native home, by way of Hawaii. As it proved harmless to any 
Australian plants of economic importance, it was established under 
quarantine conditions in Canberra in 1936. The first liberations 
were made late in that year in the Northern Rivers area of New 
South Wales, and afterwards near Atherton in Queensland, and at 
Rockhampton. Disappointment followed; the bugs seemed to have 
disappeared, until in April of this year they were reported in the 
Atherton district in enormous numbers over an area of some twenty- 
four acres. Leaves were falling from the Lantana bushes, flowers 
had been destroyed and in some instances up to two feet of the ends 
of brandies had been killed as the result of the bug feeding on them. 
At Rockhampton also there are . signs of establishment. Undue 
optiifiism is to be deprecated, and it is .unlikely that similar success 
will be attained to that of Cactohlaslis on prickly pear. It still 
remains to be seen whether Teleonemia can maintain itself in large 
numbers and whether continuous defoliation will destroy Lantana; 
nevertheless, the outlook is 
* 

WhaCs in a Name Again? — ^The importance of activate classifi- 
cation and naming of forest insects is brought out in a recent num- 
ber of Indian Forest Records (Vol. V, No. 3) which gives descriptions 


promising 
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<>f new species of beetles boring the seeds and fruits of forest 
trees. As a result of (liese studies it has been found that the so- 
called cardamom beetle, which is regarded as a serious pest of carda- 
moms in C^oorg, Mys<>re and Madras, actually breeds in the fruits of 
several forest trees, and only attacks cardamoms when in superfluous 
abundance. Damage to the crop can be prevented l)\ not growing 
cardamoms in the vicinity of these dangerous trees or by keeping 
the ground clean of fallen fruits. None of the other species of seed 
and fruit beetles attacks cardamoms. 

• # * * 

A Record for Viahilitv of Seed . — From seeds estimated to be 
between 300 and 500 years old, lotus plants arc being grown to-day 
at the Field Museum of Natural History in C^hicago. So far as can be 
ascertained, this represents the longest duration of delayed germina- 
tion on record, according to Dr. B. E. Dahlgren, chief curator of 
botany. The oft-repeated story of the germination of wheat from 
the Egyptian pyramids is now well-known to be erroneous. Dr. 
Dahlgren says, the germinating grain having been derived from 
straw packing in which the Egyptian sj>eciinens were being shipped 
to Europe. 

The lotus .seeds had lain buried in a peat bed in southern 
Manchuria through several centuries, and were received through the 
courtesy of the University of Chicago’s department of botany. At 
the time these seeds were produced by nature — perhaps before 
Columbus’ first excursion into the New World — there existed a 
small lake, about two square miles in area, covered with red lotus 
flowers identical with the species commonly found in Asia to-day. 

Records .show that this lake was drained some time between 160 
and sir^o years ago. Wind-drifted soil then gradually covered the 
area, and trees and other land vegetation began to grow. In this 
basin to-day are large poplars, willows, and elms. One of the 
jMijplars measures four feet in diameter, and trees that have been 
cut down .show at least 120 annual rings. These data on the trees 
aid in establishing the minimum age of the lotus seeds, thousands 
of which have been uncovered beneath the soil-bed in which the 
trees grow. The lower stratum containing the seeds is a peat bed 
that once was the bottom of the lalce, 

P 
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The seeds resemble small, dark, brown acorns. Their coats are 
hard as glass and highly polished. These outer covers are so im- 
pervious that the embryos inside have been protected through the 
centuries. — Scientific Americon, Vol. 160, No. 5, May, 1939. 

* # • * 

Test of Pumps for Fighting Forest Fires . — Seven Canadian 
forest fire pumping units and one of United States manufacture have 
been tested by the National Research Council at Ottawa. The ob- 
ject of the tests was to establish impartial ratings on the performance 
of the several units for the guidance of prospective purchasers of 
such equipment. Manufacturers co-operated with the Dominion 
Forest Service and the members of the technical staff of the National 
Rescardi Council by supplying and operating their equipment. The 
work was undertaken under the auspices of the Associate Committee 
on Forestry whose membership includes representatives of all bran- 
ches of the industry, the forest schools and the provincial and 
Dominion forest services. A report on the tests has been publi.shed 
and may be secured at fifty cents a copy from the National Research 
Council at Ottawa. 

Portable pumping units are widely used in fighting forest fires 
and efficiency in forest protection depends largely upon their satis- 
factory performance. As an aid to the manufacturers of these 
pumping units the* National Research Council is prepared to test 
pumps in order to determine their p>erformance ratings. Tests of 
this kind indicate the weak points, if there are any, and may suggest 
means for the improvement of the pump. For this service the 
Council makes a charge to cover the cost of labour involVed and 
material used, etc. In the report there is an outline of a proposed 
type test for pumping units. 

Each pumping unit tested by the National Research Labora- 
tories is fully described in the report. Details are given regarding 
the weight of the unit and the type’, method of priming, system of 
lubrication, suction and discharge of the pump. For the operating 
motor, information is given as to the type of motor, magneto, start- 
ing, lubrication, fuel used and method of supply, cooling, exhaust, 
and method of control. Field tests conducted at the Petawawa 
Forest Experiment Station are described. Tests were made with 
feet of new i^-inch linen forestry hose and also with 5,600 feet 
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of hose. Results of the tests are given in tabular form and a 
graphical comparison of the data has been included in the report. 

In the tests on fire pumps it was noted that the friction loss in 
unlined linen forestry hose increased very rapidly at discharges above 
sfo gallons per minute and that consequently increasingly greater 
amounts of pressure and power are required to force larger amounts 
of w^ater through a single line. In the case of forestry hose a defi- 
nite limiting pressure value comes in shortly above 200 pounds per 
square inch, beyond which increased pressure for any length of 
time may destroy the hose. There thus appears to be little advan- 
tage at present in producing a pump wdiich develops higher pressures 
and discharges than can be economically used with the linen forestry 
hose now in general use. While an excess power is an advantage in 
that the unit would seldom be required to operate at full load, such 
excess power is not likely to be developed without adding weight 
to the unit. In view of transportation difficulties the weight of 
forest fire pumping units should be kept as low^ as possible, consis- 
tent with good performance and a sufficiently rugged type of con- 
struction to enable the pumps to withstand long use. 

Studies of friction loss for fire hose and the design of fire nozzle^ 
are being continued in the laboratory programme undertaken at the 
instance of the Associate Committee on Forestry. Instruments for 
the detection of fire hazard in the woods and optical means of 
penetration of smoke haze are also being investigated. 

* * * # 

Producer Gns in Canada . — According to the June issue of the 
Canada Lumberman, Mr. Anthony G. Lucey, a director of British 
Gazogenes, Ltd., is at present in Canada investigating the possibility 
of establishing a company in Canada for making the equipment 
necessary for the utilisation of producer gas. 

In an interview, Mr. Lucey spoke of the appeal producer gas- 
driven vehicles should make to Canadian lumbermen and others. 
He is quoted as having said that the best kind of raw material re- 
quired for conversion into producer gas is the common variety of 
saw mill slabs, edgings and mill refuse, as well as the waste derived 
ffoni bush operations. Convert^ into charcoal, this type of fuel 
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gives the best results so far achieved in the extensive research work 
which experts have conducted. 

The journal adds that a small charcoal plant, together with trans- 
port and power equipment suitable for the utilisation of producer 
gas, would make most Canadian saw-mills self-sustaining from a 
power-using standpoint. “The saw mill owner’s nightmare of what 
to do with mill and woods refuse may possibly be a little nearer solu- 
tion,” is the concluding comment. — Timber Trades Journal, 
No. .^281, Vol. CL, July 15, 1939. 

* « * • 

American Chemical Society. — At a meeting held at Baltimore 
early in April, many interesting papers, bearing upon the applications 
of chemistry in modern life, were presented before the American 
Chemical Society. A fairly large group of these papers dealt with 
cellulose and cellulose products. The purification and utilisation of 
wood cellulose have received much attention in America and the 
suitability of various kinds of woods have also been studied. The 
principal objective of these studies has been the development of a 
cellulose suitable for the production of viscose since this accounts for 
80 per cent, of the wood pulp cellulose used for chemical purposes. 
As reported in Nature, Vol. 143, of «9th April 1939. one paper dealt 
with the use of t^ie whole cotton plant with ripe boles for the pro- 
duction of cellulose. It is stated that the oil is first extracted from 
the .seeds and the cellulo.se then i.solated from the residue. 

* « « « 

Soviet Forest Lands. — ^An aerial photographic survey of the 
forest lands or the Archangel Province, of the Komi Autonomous 
Republic and of the forests in the basins of the rivers Pinega, Vichugda 
and Mezen, will be commenced in the near future according to The 
Timber Trades Journal, dated \f^th May 1939. The intention is 
stated to be to photograph 34J million acres of forest lands this year. 
Apparently only a small proportion of Soviet timber resources has 
so far been investigated. It is said that about 900 million acres of 
forest areas are still completely unexplored, but that the Commis- 
sariat of Timber intends to investigate all the forest lands of the 
Soviet Union during the Third Five-Year plan. 

# f t # 
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NOTICE 

WANTED. — riic lollovviiig numbers oi ihc back issues of ihe 
hidian Forester: 

C^oinplele Volumes for the years 1903 and 1904; Vol. IX, Nos, 
1, 3 — 6, 8, 10 — 12; Vol. X, Nos. 2, 2, 5-6, 8, 9, 12; Vol. XJ, Nos, 2 — 7, 
9 — 12; Vol. XII, Nos. 2 — 12; Vol. XIII, Nos. 1, 3 — 7, 9 — 12; 
Vol. XIV, Nos. 1 — 5, 7 — 11; and Vol. XV, Nos. 1, 3, 6 — 8, 10 — 12. 

Those who possess them all, or any, and wish to dispose of them, 
may please coinmunicate with the Silviciikurisi. Forest Research 
Institute, New Forest P.O., Dehra Dun. 


CORRESPONDENCE 

BAIB IN SAL CHANDARS 


Sir, 

I recently sent a proposed solution to the sn! chandav problem 
by growing ctiir as a nurse. Here is a better solution, but it is not 
quite a forester’s solution in that the product is grass and not trees. 

Most of the sal chandars are very suitable for growing haih. 
Several variations are being tried, but an enumeration of them all 
would only become tedious. 

The best is to cut back and dig out the frost-bitten sal and com- 
pletely work the soil. Good soil working is important for haih. 
Then plant out the root-stocks (from the forest or the nursery) 2 feet 
by 2 feet and keep them completely clear of weeds till the end of the 
first rains. The total cost of all that is about Rs. 45 per acre, which 
may be taken as the capital outlay. Call it Rs. 50 to make calcula- 
tion easy. 

The first yield will be got a year later. Judging by the look of 
this crop— and we have enough experience of haih crops to judge 
•pretty accurately — this area will give about 45 to 50 maunds per acre 
this rains. Last yearns prices for this area were annas fourteen per 
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maund, say Rs. 40 per acre, less Rs. 5 lurther weeding costs, or a net 
Rs. 35 per acre. 

That is an annual net return of 70 per cent, on the outlay, and 
even if baib goes down to annas eight per maund here, the return is 
40 per cent, per annum. 

The difficulty is to get labour in ihe rains in these areas but, 
with such returns, it should be possible. 

Eastern Circle, S. HOVVARD. 

Naini Tal, U. P. 


HOLLOCK FLOWER 


Sir, 

In 1935 I noticed some Hollock trees {Terminalia myriocarpa) 
flowering in June-July, in the Sadiya Division, although the normal 
time for flowering of this species is October-Noveniber. I left the 
Division the same year for a Sal Division and it was altogether for- 
gotten. I have again been sent to the Sadiya Division, and I noticed 
the other day that there are some Hollock trees which have flowered 
now. I have collected a specimen and am sending the same to the 
Forest Botanist.* 

Another phenomenon that is noticed in tlic case of Hollock 
flowers is that some are reddish (or pinkish) when green, and some 
are yellowish or cream colour — ^^just as is noticed in the case of Sal 
{vide Mr. R, N. De’s observation in the February 1938 issue of the 
Indian Forester). It is also noticed that some Hollock logs float 
while some sink like stone. It has not yet been studied whether 
this flowering lias got any connection with the floating and sinking 
varieties, nor has it yet been ascertained if these out-of-season seeds 
are fertile or not. It will be interesting if more light can be thrown 
on the subject. 

Sadiya, Assam. J. N. DAS. 

♦ The specimen sent has been identified by the Forest Botanist, Forest 
Research Institute, as **Termina]ia myriocarpa” — Editor. 
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ELEPHANT LANGUAGE 

Sir, 

The following list was compiled with the help of Ramzan Ali, 
Mahaut to Phulmala, elephant of the Chief Conservator of Forests, 
Central Provinces, to satisfy my little daughter's curiosity, but the 
terms may be of some use to those who have anything to do with 
elephants. 1 am told that all over Northern and Central India this 
intelligent animal is taught the same words. 


Terms for elepliaiit 


I. Walk on 

Mail, 

2. Stop 

Dhatt, 

3. I’urn 

Chat or Chey. 

4. Sit down 

Baita. 

5. Get up 

Mail. 

6. Lie down 

Tire, 

7. Run 

Lage. 

8. Eat 

Dher. 

9. Drink 

Dale. 

10. Trunk 

Bhad or Bharr. 

11. Raise the trunk 

Bharr at h fid. 

12. Pick up 

Ld'Ulfihdo. 

13. Leave it 

Cfiliaut. 

14. Salute 

Sarkdr Saldm. 

15. Leave, Slop » /q . , 
or Abstain / 

Ben. 

16. Move ahead a little and stop ... 

Male gat. 

17. Get back a little and stop 

18. Hold from above 

Pichhe Dhatt. 

and press it down 

19. Get rid of obstruction 

Dher Uppar Dapp. 

or 


Clear up the way 

Lage Dapp, 

20. Foot 

BIU, 

21. Raise the foot 

Bile uthhdo. 

Norfh Chanda Division, 

TARA SINGH. 

Central Provinces. 
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The following report by Sub-lnspeclor of Police Vinayak Rao of 
the Balaghat District (C. P.) which is repnxiuced by courtesy of the 
1. G. Police, C.P., may be of interest : 

A FIGHT BETWEEN A TIGER AND A WILD BOAR 
AND THEN BETWEEN TWO 1 IGERS 
By Vinayak Rao, S. I. Police, 

Balaghat, C.P. 

Many incidents depicted in the present day cinema and talkies 
are mostly fiction and devoid of truth. But the follow- 
ing incident did actually happen: 

Dhan Singh, Gond, was going to village Haita along with his 
son Sukhlal Bhola; but, while passing through the jungle 
of Dudwa (a Raiyaiwari village), district Balaghat, he 
saw a fight going on between a tiger and a wild boar 
from a distance. Being afraid of their lives, they climbed 
up a tree and from there witnessed the fight. Shortly 
after, another tiger came on the spot. The wild boar 
had by then fallen on the ground, having been severely 
mauled. Another fight then began between the two 
tigers. I’he first tiger died in the struggle after which 
the other made off into the jungle. 

He went to village Hatta along with his son and narrated the 
story to the villagers who took the dead boar away and 
deposited the skin of the tiger in the forest naka. 

On this occasion, climbing the tree was the safest thing they 
could have done." 


V. K. MAITLAND. 



REVIEWS AND ABSTRACTS 

“THE GROWTH, STRUCTURE AND. 
PROPERTIES OF WOOD” 

Forest Products Special Report A'o. 5 . Published by 11. M. 
Stationery Office, gd. net. 

This Special Report, issued by the Departiiieiu ol Scientilic and 
Industrial Research, suiiiinarises the principal conclusions reached 
in systematic investigations carried out at Forest Products Research 
Laboratory and elsewhere, on the structure of wood in relation to 
physical and mechanical properties on the one hand, and to condi- 
tions of growth on the other. 

It is hardly possible to work with timber for any length of time 
without being impressed by the individual character of each species 
and the variety of figure to which wood owes so much of its charm. 
At the same time, however, comes the realisation that the variations 
in density, strength, and machining properties are such that no two 
pieces are exactly alike, and are sometimes apt to place wood at a 
disadvantage in competition with other industrial materials. 
Within the limits of a single species the variations are due largely 
to growth factors which influence the development of the anatomi- 
cal and submicroscopic structure of the growing tree, and ultimately 
determine the properties of the wood, Fhe anatomical structure of 
wood thus forms an important link between growth and utilisation. 

Growth rate, the proportion of summerwood in the growth 
rings, and specific gravity have often been regarded as the most 
useful indications of the strength of timber and the emphasis given 
to these features in some of the earlier publications on the subject 
has seemed to imply that if only the relationships were studied in 
sufficient detail these features might be used as satisfactory guides 
to wood properties. Studies of several typical hardwoods have 
shown, however, that these factors mav account for less than half 
the variation encountered in some strength properties, and that in 
some material the physico-chemical composition of the fibre walls 
may have a greater influence on strength than all the other factors 
put together. 
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Up to the present it has not been possible to define the varia- 
tions in cell wall composition in either chemical or physical terms, 
but they are distinctly recognisable by means of the standard histo- 
logical reagents of the botanist, and some indications have been 
obtained of the types of growth condition responsible for them. It 
has been found, for instance, that the condition of the cell wall that 
makes for a high resistance to longitudinal compression is depend- 
ent on climate and that, on the whole tropical timbers are stronger 
in this respect than temperate timbers. Resistance to shock appears 
to behave in the reverse manner, tlie temperate zone timbers being 
tougher than tropical timbers, weight for weight. The composition 
of the wood substance is also influenced by quite small deviations 
of the tree from the vertical. In sloping trees there are important 
differences in strength, shrinkage, and machining properties between 
the wood from the upper and lower sides, and these differences have 
been traced to the composition of the fibre walls. 

A BOOK ON BUTTERFLIES 

THE FAUNA OF BRITISH INDIA, BU VTERFLIES, VOL. I, 
jfND EDITION 

By G. Talbot; London, 1939, pp. i — xxix, 1 — Gck), Plates I — III, 

1 majb, 184 text-figures. Price 35 shillings. 

It takes all sorts to make a world of butterfly collectors. They 
range from school-boys in the hills to Viceroys; from people who 
argue with Kim in the Statesman on the uselessness of Latin names 
for butterflies to generals who regimen i the races, sub-species and 
varieties with super-military precision and nomenclature. They in- 
clude ecstatic souls like those of Friedrich, Schnack and his translator 
Winifred Katzin, who ask: 

“Of what dim intimations are they the luminous word? It 
may be they have brought us down the colours of the Paradise 
we lost, perhaps that was the earth from which they drew 
their roots, as the gates fell to, which shut us out for ever . . . 
an angel sent a host of butterflies to follow us into exile . . . 
lilies whose gold we bartered for our folly's dress . . . aban- 
doned speedwell . . . the clover of good omen gambled 
away , . . timeless sunflowers!” 
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As well iis ihe editor ol iui Indian i\‘alural History Sociely*s 
Journal who more realistically observes that: 

*'Eullialia garuda, in spite of its silken raiment, seems to prefer 
the liquid from the foulest gutter to the nectar held in the 
chalice of the fairest bloom.” 

It takes all sorts of entomologists also, for there are some to 
whom a butterfly matters merely as a migrant, or because it is bitten 
by a bird. And there is the novice who spoils more specimens than 
he sets, as well as the veteran who deplores the low trend of prices 
fetched by aberrations at Stevens* Auction Rooms. 

Nor can the forester escape inclusion in this motley and ignore 
butterflies as things of no account; for many more species than he 
realises are pests of his plantations. Should our prologue have 
caught his eye, we hope it will introduce him to the latest project 
for a comprehensive reference work on the l)ulierliie8 of India, 
Burma and Ceylon — a revision published in the Fainia of British 
India series. 

The present volume deals only with the Papilionidae and 
Pieridae, nearly !{oo species out of the 1,443 species recorded from 
the Indian region; it will probably require four more volumes to 
complete the monograph. As a Fauna of British India production, 
it is definitely intended for the entomologist and the serious collec- 
tor, who intends to devote many years to his hobby. There are 
plenty of less pretentious handbooks for the less ambitious collector. 

The Fauna volume contains general accounts of the ecology and 
life-history, morpholog), classification, variation, geographical dis- 
tribution, methods of collecting and preserving, a glossary, biblio- 
graphy, a map, 184 text-figures and three coloured plates. The 
general introduction is most informative and no similar account is 
to be found in any single entomological text-book. The illustrations 
are derived from a variety of sources and include several prepared by 
T. R. D, Bell, I.F.S., of Karw'ar and his sister. 

The author states that all available information on the habits 
and life-history of the species has been incorporated but we notice 
some omissions from the economic literature; we suggest that a list 
of food plants, wdth the species of butierflies feeding on each, would 
be a u^ful addition to the last volume. 
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The eU'ett ol the food plant and the season on local races and 
the sequence of generations is a subject that needs further exainina 
tion. The generalisation that ‘*in the Himalayas most butterflies 
have two broods ... in the rest of India butterflies are on the wing 
all the year n)und” scarcely agrees witli modern observations. 

C. F. C. E 


EXTRACTS 

CANADIAN TIMBER 

Devastation or Conservation? — The Question of 
Future Supplies 

The time cannot be far distant when the forestry and timber 
producing interests of Canada will have to get together in real 
earnest to tackle the problem of ensuring the maintenance of one 
of the Dominion’s greatest assets. To the visitor from this side 
making a first personal acquaintance with, say, British Columbia, 
the observable timber wealth of the Pacific Coast area is, to put it 
mildly, staggering. To picoceed lio miles into the forest to see a 
modern logging operation in progress is staggering also. High-lead 
logging leaves behind it a scene that strikes the layman as one of 
utter devastation. 

It is generally' admitted that Canadian thought and action 
applied to the forestry industry have a good way to travel before they 
get into any sort of alignment with that of other countries where 
forest conservation and the question of sustained yield have for 
years been regarded as matters of paramount importance. The 
position in Canada is graphically summed up this week in an article 
by Mr. H. R. MacMillan, the well-known B. C. shipper, in the 
Canadian Supplement of The Daily Telegraph and Morning Post, 
who tells of the beginning of Canada’s industrial history when 
Napoleon’s continental policy forced Great Britain to turn to the 
forests of the St. Lawrence Valley for masts and deals previously 
procured from the Baltic, 

The industry in Canada moved West as the forests of the East- 
ern areas of the Atlantic neared exhaustion, and, as we know, the 
harvesting of the British Colombia forest has now become a major 
industrial operation. 
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The virgin forest, says Mr. MacMillan, is rapidly falling before 
a mass attack. One of the larger logging companies will clear ^^,000 
acres of the finest timber land yearly, and about ioo,tK>o acres are 
fed into the machines every year in British Columbia 1 

From that point it is an ea.sy stage to the two questions which 
are .so frequently heard, namely: “How long can it last?” and 
“What of the future?” 

vSerious Overcutting 

Mr. MacMillan declares that Canadians have listened to such 
tales of Canada’s limitless resources that they are prone to avoid the 
answer rather than seek it. The national attitude is that of 
Micawber — something will turn up. Meantime the greatest prob- 
lem is unemployment, which could only be increased if any limits 
were set to the cxop to be annually harvested. 

Meanwhile, concludes the writ^, it is generally known among 
the well informed that the forest is being overcut at a devastating 
rate in every forest province in Canada; that Canada, an essentially 
forest country, lags far behind India, the United States, Norway, 
Sweden, Finland and France in forest policy; and that forest schools 
and forest departments in Canada are half-starved and failing to lead 
or influence a Canadian people who are still bent on exploitation 
rather than conservation of their great natural resources. 

Clearly, .serious attention to the problem mentioned by this pro- 
minent B. C. producer is imperative. When action will be taken and 
what form it will take we do not know; but when the subject was 
broached in conversation in B. C. last year, it was made evident that 
forest experts and members of the timber industry were in general 
agreement that “something should be done about it.” 

Timber Growing Industry stili. in its Infancy 

In his treatise on the forest resources of British Columbia. Mr. 
F. D. Mulholland, Forester in the Forest Surveys and Working Plans 
Division of the British Columbia Forest Service, deals with the ques- 
tion of growth, depletion and possibilities of .sustained yield. He 
declares that on the great stands of mature or over-mature limber 
which have accumulated in the Coast forests, the forest industries 
have been built up with little or no thought for their replacement. 
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because stocks were so immense that possibility of a shortage was al- 
together too remote. Also loggers have been for the most part 
tenants interested only in the mature timber, leaving consideration 
for a second crop to the Crown, the landlord who has been chiefly 
concerned with making the natural resources support the cost of 
development of a new country. 

For these reasons, he says, not only are the products now being 
taken from the British Columbia forests the result of Nature's un- 
aided work, but also the growth upon which we depend for future 
supplies is in such natural reforestation as has succeeded without 
silvicultural attention. The logging and milling industries of 
British Columbia are highly organised and efficient, but the timber 
growing industry is in its infancy. 

The period required to groiv merchantable trees depends upon 
the quality of timber which has a commercial value. "We know 
that in loo to 120 years we can grow Douglas fir saw timber of fair- 
ly good quality for building material," adds the writer, "but will 
people need or want that kind of material even half a century hence, 
or will, say, 6o-year-old trees meet their requirements? There is 
already reason to believe that the familiar methods of the saw-mill 
will become obsolete in the march of progress. If we are confident 
that such small trees will support the industries of the future, then 
we can be more free in our cutting of the virgin stands than if we 
have to wait for ioo-year-old trees to grow. 

"Coast Douglas fir, our chief export species since export began, 
is now being cut from trees two, three or more centuries old at the 
rate of jj billion board feet a year. The volume of this species re- 
maining on the Coast is only 37 billion feet, more than half of which 
is inaccessible under present conditions, and there is an entirely 
inadequate area of middle-aged fir. It is obvious that the export 
industry will have to turn to other species. Fortunately, there are 
also large stocks of mature hemlock and cedar of excellent quality. 
When these are gone, Coast industry will be dependent upon the 
second growth." . 

Summarising, Mr. Mulholland declares that on the Coast not 
only is reforestation unsatisfactory, but the rapid expansion of in- 
^pstries is making it apparent that it will be impos.sihle to avoid <1 
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conflict between the desire of private interests to utilise all the ma- 
ture stands as quickly as markets can be found for the timber, and 
the public interest which requires that j^reat basic industries depen- 
dent upon natural resources should be regulated on a permanent 
basis. Increased effort should be made to conserve the remaining 
virgin timber by reduction of waste, because the Coast forests are 
now being overcut in relation to the rate of replacement by growth. 
In the interior, local regulation of the rut is needed, but the more 
urgent requirement there is better protection from fire and insect 
damage. 

No accurate forecast can be made as to future conditions in 
world markets, foreign tariffs, logging engineering, new inventions 
in the use of fibre and cellulose, the development of new industries, 
decrees of population and increased consumption of wood products. 
It would be unreasonable, in Mr. MulhoUand’s view, to attempt to 
restrict utilisation of the forests to their capacity for accessible sus- 
tained yield of merely the quality of products which B. C. industries 
and markets are now taking; to do so would mean a reduction of 
output from the past lo years’ average of 2,541,000 M.h.m., worth 
$63,308,300 to 1,557,000 M.b.m.; but it would be reckless to exploit 
the accessible forest resources without limit, on the unproved belief 
that the next generation will not need the products of old growth 
timber and that quickly grown trees and forests now accessible will 
meet the demand. 

Towards “Flexible Regulation” 

“Somewhere in between, thinking always a little ahe id of con- 
ditions of the day, as these conditions change, those responsible for 
British Columbia’s forests can develop a flexible policv of forest 
regulation,” he adds. “Its succe.ss or failure will depend upon the 
good judgement and ability of those who develop it; upon the 
accuracy of their forecasts of future developments; upon the extent 
of their regard for the interests of future generations in comparison 
with the importance they attach to the satisfaction of present 
desires.” — The Timber Trades Journal, Vol. CXLIX, No. 3274, 27th 
May 1939. 
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CLOSED 

Not even Lord Erskine's apologia can excuse the Government's 
decision to close the Forest College at Coimbatore. To speak of its 
closure as being forced upon the Government by the need for econo- 
my is to convince no one. Such financial stringency as now restricts 
the Government’s activities is largely, if not wholly, of their own mak- 
ing, and the new taxation measures already approved by the Legisla- 
ture and assented to by His Excellency are expected to more than 
make good the amount necessary to balance the budget. 

In his speech at the final prize-giving at. the Forest College 
yesterday, Lord Erskine gave an excellent ex|x>sition of the value 
of forests to this province. Their destruction would have the direst 
results upon agricultural lands, and would mean increasing loss to 
the Government and people. Yet though, as everyone knows, the 
Forest Department is compelled to wage a constant war against 
attempts, mainly the result of ignorance, to do things which would 
inevitably destroy this Presidency's valuable forests, the Government 
have decided that the proper training of its forest guardians may be 
entrusted to some remote — and so unsuitable — a centre as Debra 
Dun. All the arguments >vhich led to the opening of the Coimba- 
tore Forest College have been forgotten, and a makeshift arrange- 
ment, the defects bf which were admitted yesterday, has been 
adopted. And the saving effected is less than a fraction of the profit 
made by the Forest Department each year. 

'The Chief Conservator of Forests, speaking at the prize-giving, 
paid a tribute to the Minister in Charge of Forests. But surely that 
tribute would have been more richly earned had Mr. Muniswami 
Pillai made a bigger fight to save the College. One so fully acx|uaint- 
ed with the value of forests as he might rightly be expected to make 
a stand for their preservation. So while we welcome Mr. Wilson’s 
evidence of growing appreciation of the true value of forests to this 
Presidency, we cannot but deplore the fact that this appreciation 
has yet to develop sufficiently to end all controversy over the need 
for every effort and wise spending to preserve our forests.-^T/iir* 
Madras Mail, Madras, dated July i 1939. 
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NEPAL S FORESTS 

AttonliiJg tt) a vcTcnl laitkiiow )ncsNaj*c, ihc Nc‘]>al GovenmicnL 
have under consideration a project of iai ieac hinj; signiiieancc not 
only lor their own c;omurv l>iit lor India. They conleinplale setting* 
up a properly eonsliluied modern Forest l)ej>ariineni. File Kashmir 
Durbar recently did s<;, and the Nepal authorities appatenlly have 
becMj impressed by the need lor comparable action within their own 
borders. 11 this news is accurate, it merits a vevv cordial welcome. 
’J'here are leascms lor jjrofound uneasiness rei»ardinj> the linked 
c|ueslions ol deroreslalion, soil erosion, and Hood prevention in the 
central Himalayan region and adjacent alluvial plain, and without 
some degree ot co-operation between India and Nepal ettective reme- 
dial measures must temain diliicailt to devise. The issues at stake 
are most impot tani — lar more so than those implicit in (he ephe- 
meral jiolitical controversies which engage so predominantly large 
a .share ol the public’s attention. Nothing less than the liiture pro- 
sperity ol the populations numbering hundreds ol millions depends 
upon the maintenance, tlnoughout the (iangeiic; basin, ol a proper 
balance between the constructive and destiuctive lorces ol Nature. 
II, through the depredations ol mankind, petiv individually yet 
large in their cumulative ellects, the scales should once be tipped 
beyemd a certain danger-yjoint, appalling devaslative processes would 
be unleashed. Gontinuous and uncontrollable thinning cd the mas- 
vsive vegetation draping the high hills, proloundly clelelerious clima- 
tic changes, gulley-lormation and swift extension ol the hideevus 
chos deseit, wide.spiead loss by wind and water ol rich soils both in 
the bilks and valleys, and disastrous sudden lloodings <»ver vast areas 
would inevitabl) ensue, and the Icrtiliiy ol one ol the earth’s 
pc^tentially most productive regions be permanently impaired. 

Of the intimacy ol the connections between the irrigation 
engineer’s problems and those of the forest oHicer and soil exy>ert 
there is now^ far livelier ofiicial recognition, the obviously encroach- 
ing danger having dcnd)tle.ss acted as a spur. Welccmie evidence of 
a less departmentalised attitude of iiiiml was discernible at last year’s ' 
meeting of the Central Board of Irrigation in Delhi and again at the 
illuminating Inter-Provincial FIckkI Prevention Conference held in 
Lucknow during January, and a good deal of desultory discussion- 
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lias lately been heard ol the need lor selling up some form of Central 
organisaiion lo deal with ihe enlirc complexes of subjecls broadly 
and impartially. Unfortunately, the several problems are not con- 
lined in scope lo British India; political issues of some intricacy are 
involved in them, since they have wide geographical rainihcations, 
not only in several Indian States, but in Nepal. 

How \itally important a position that independent kingdom 
occupies is often overlooked by those who have not a good memory' 
for maps. The bearing of deforestation in the mountainous Kumaon 
division of British India on llood-prevention has been much debated, 
and the need stressed for protecting the remaining tracts of unreserv- 
ed forest which it contains. Vet by crow s flight from the foothills 
above Pilibhit to the Tehri-Garhwal border, Kumaon is only 150 
miles broad — less than a third the span of Nepal. From east to west 
that rigorously exclusive country extends for over 500 miles — a dis- 
tance greater than the maximum measurement acro.ss Bengal from 
Darjeeling to beyond Cox’s Bazar — and within it lie some of the 
loftiest and most profusely watered ranges of the Himalaya. What 
precisely is happening to the inagnihccnt forests within all the count- 
less convolutions of its foothills no man can with certainty say; but 
the symptoms of a progressive deterioration seem unmistakable. If 
this formidable prpeess can be checked by the creation of an up-to- 
date Forest Department armed with adequate power.s, the long-term 
benefits to humanity will assuredly be very great. Any move to- 
wards the establishment of such an organisation on the part of the 
Nepal Government is deserving of India's uiK|ualihed gratitude and 
support . — The Statesman, Saturday, May 27, ujjjy. 

FORESTRY IN INDIA 

Certain aspects of forestry on which the Duke of Kent laid 
emphasis at the Empire Forestry Conference held in Ixmdon early 
this month deserve attention in this country. The Duke of Kent’s 
reference to forestry in India was complimentary, f>erhaps even 
complacent. “Not everywhere in the Empire,’’ His Royal Highness 
observed, “has systematic afforestation been as succe.ssful as in India.” 
This may be a fact, but an impartial student would have no hesita- 
tion to say of India what the Duke has said as being true of many 
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parts of the Empire, that "prevention of erosion has become one of 
the main problems of the forestry departments. ’ If in the past in 
tins country, conservation has been allowed to suffer in the name of 
exploitation and in the interests of revenue, in later days. Indian 
forest policy has laid itself open to the charj^e that in the name of 
conservation, the people were not allowed to enjoy the full benefits 
of the country’s forest areas. The ideal of forestry which the Duke 
laid down is noteworthy. "The first aim of any forest policy,” His 
Royal Highness is reported to have stated, "must be to render the 
country as far as po.ssible independent of foreign supplies of timber, 
and the first call on forests must inevitably be the domestic rettuire 
menis of the inhabitants, both for the protedion of their agricub 
tural lands and the supplv of forest products." It cannot be pre 
tended that from these points of view. Indian forestry is adecjuatelv 
effitienl. Our imports of timber continue, to be on a considerable 
scale every year; while the cry of the agridilturist is perpetual that 
he does not get either fodder for his cattle or manure for his fields 
in .sufficient cptantities at reasonable prices. The Report of the 
Royal Commission on Agriculture shows that this complaint of the 
agriculturists is not ill grounded. 

The ca.se for a forward forest police is to-day too strong, and 
recognised to be such by the authorities, to need detailing at anv 
length. Of the economic value of wood at all times, there can be 
no two opinions; wood remains, as His Royal Highness the Presi- 
dent of the Conference pointed out. one of the indispensable articles 
of mankind; sulrstitiites for woml are found, but as experience lias 
shown, no sooner are they found than fiesh uses for timber are also 
discovered. The pamphlets wdiich the Forest Utilisation Branch of 
the Dehra Dun Institute have been issuing from time to time give 
an idea of the possibilities of Indian timber in furnishing articles 
of everyday use to the citizen at mcHleraie cost. Another aspect of 
forestry is the provision of soft woexis or substitutes therefor in ade- 
quate quantities so as to enable the country to become self-sufficient 
in re.spect of pulp and other essentials. The great growth of popula- 
tion in the country in recent time.s has had effects on forests wdiich 
have to be closely studied. The advances made in the knowledge of 
forestry have shown that if the best results are to be obtained, there 
should be a balance between cultivated area and area under forest 
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and that if the process of denudation of forests is allowed to proceed 
at a pace which is calculated to disturb that balance, then it will 
have climatological and oiher reactions on the country’s economy 
detrimental to human welfare. 1 his means that, as the Duke of 
Kent pointed out, it is only by educating public opinion in the 
necessity for control to ensure continued supplies that the difficulty 
of extraction of forest products could be met. 

In other words, one of the cardinal points in a well -formula ted 
forest policy will be provisiciii for developing '‘a forest-conscience” — 
a point on which His Royal Highness dwelt at some length, lliis 
is necessary not merely to enable the State forests to be scientifically 
managed under any sNsteni of administration which is democratic 
but also to get the many thousands af acres of private forests con- 
trolled in such a way as to make them subserve the nation’s interests 
at large. One of the recent developments in European forests is the 
use to which they are being increasingly put as the nation’s recrea- 
tion ground and arena of sport. 'J 1 iis, as the Duke of Kent pointed 
out, is a great benefit “w^hich is becoming more and more evident 
with the growth in motor transport.” One great advantage of this 
new-found use of forests has been the opportunity it has given the 
public of appreciating the tremendous value of forests leading to the 
developing of a “forest-conscience.” Forest departments in India 
have not hitherto \lone anything to encourage the public to take 
advantage of the forests for this jnirpose. We hope it will not be 
long before they profit by this line of development in Europe. — 
T/?c Hindu, Madras, dated June 26, 1939. 

NOTICE 

Manual of Indian Timbers 

By J. S. Gamble. 

Copies of this book, which is a reprint of the second edition 
with some corrections and additions,- printed in 1922 by Messrs. 
Sampson Low, Marston and Company, Ltd., London, are available 
for sale at the Forest Research Institute at the reduced price of Rs. 5 
per copy only excluding postage charges. 

The price has been purposely reduced in order to clear out the 
stock of this useful and handy book. 

Forest Officers and others who wish to buv the book should send 
their requirements to the President, Forest Research Tnstitute and 
College, New Forest P. O.. Dehra Dun, 
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INDIAN WILD LIFE 

(An niiistrated Quarterly Magazine) 

Official organ of 

All-India Conference for the Preservation of Wild Life. 

Full of most interesting articles on Indian Wild Birds and 
Animals, Sport and Adventure. Bird Club, Children’s Page, 
interesting Correspondence and entertaining Reviews are special 
features. Profusely illustrated and beautifully got up. Universally 
praised by the Press. 

Editors: Major J. Corbett. Randolph C. Morris. 

Managing Editor: Hasan Abid Jafry. 

Annual Subscription Rs. 51-. Single copy Re. 1|4|-. No free specimens. 
The Managing Editor, 

INDIAN WILD LIFE, 

Hasan Manzil, Butler Palace, 

ShahganJ, LUCKNOW* 

AGRA. 


A most interesting Travel Book — 

‘‘ROUND-THE-WORLD” 

by 

J. N. SINHA 

Reads like a novel, grips the imagination. Illustrated — 35 photographs 
and 3 route maps. 

SAYS THE VICE-CHANCELLOR OF PATNA UNIVERSITY: — 

The book 1 am commending to the reading public has a distinct 
value of its own, as it is not merely descriptive but gives the impres- 
sions of and the reactions produced on a cultured mind by the 
impact of travel in foreign lands. 

“AMRITA BAZAR PATRIKA": — 

The volume is a record of first-hand experience in various countries 
of the world and is full of information which a large public ought 
to know. 

THE “STATESMAN”: — 

Particularly useful to other Indians contemplating a similar trip. 
Price Rs. s/- 

Thacker Spink & Co. D. B. Taraporevala M. N. Barman & Co., 
and other booksellers. Sons & Co.. Patna. 

Calcutta. New' Book Co., Bombay G. A. Natesan & Co.. 

Ramkrishna 8c Sons. Catholic Press. Ranchi. Madras 

Lahore. 



664 


INDIAN FORNSTKR 


COcTOuak 


The following information is taken from the statement relating to the 

MfWTS 



QTTANTITY (cubic tons) 

ARTIOLRS 

Moffm Of Ji/Lv 

1 4 Months, Ist Arnit to 

I aiat July 


1937 

1938 

1939 ' 

1937 

1938 

1939 

Wood and Timbsr 
T eakwood— 

Siam 

1 

209 

10 

361 

618 

30 

French Indo-Ohina . . 

.. 

1,673 

1,228 

690 

2,327 

2,014 

Burma 

12,3:14 

14,967 

11,17:1 

54,667 

61.148 

46,360 

Java 

600 

43 

224 

1,189 

967 

1,366 

Other countries 

106 

•• 


492 

10 

•• 

Total 

13,040 

16,882 

12,636 

67,299 

66,070 

49,766 

Other than Toak— 
Softwoods . . 

Matchwoods . , 

Unspecified (value) 
Firewood 
Sandalwood 

2,126 

1,072 

* 41 
30 

1,286 

624 

69 

20 

1,000 

909 

22 

6,839 

4,267 

240 

66 

6,836 

3,777 

226 

46 

m 

Total 

3,268 

1,999 

1,937 

11,401 

9,884 

9,068 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood (tons) 

Other manufactures 
of wood (value) .. 

14 

652 

4 

337 

*169 

766 

’* 91 
2,238 

*133 

2,046 

*438 

2,814 

Total .. 

s 

m 

mm 

B 

B 

•* 

Total Volume of Wood 
and Timber 

■ 

■ 

Bi 


B 

, . 

Other Products of Wood 
and Timber- 
Wood pulp (ewt.) .. 

33,609 

33,015 

11,619 

86,342 

116,694 

64,017 
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9ca6ofite Trade and Navigation of British India for June 1939 : 

IMPORTS 



VALUE (RupeeH) 

ARTICLES 

Momtu or July 

4 Months, 1st April to 

31 St July 


1937 

1938 

1039 

1937 

1938 

1939 

Wood avd Timbeb 
T oakwood— 

Siam 

130 

23,169 

1,112 

41,250 

79,951 

3,336 

Fronoh Indo-ChiDa . . 


2,04,286 

1,31,563 

74,6''3 

2,80,433 

2,19,280 

Burma 

15,10.709 

18.42,693 

13,14,548 

67,25,733 

68.34.961 

58,25,040 

Jara 

80,104 

6,220 

22,949 

1,50,807 

1,04,472 

1,40,434 

Other countries 

n,07« 



53,4S5 

S06 


Total 

16,08,079 

20,76.36^ 

11,70,172 

70.45,858 

73,(K»,623 

61,88,090 

Other than Teak— 
Softwoods 

Matchwoods 
Unspecified (ralue) 
Firewood 
Sandalwood 

1,73,446 

57,316 

615 

11,449 

91,317 

14.509 

1,039 

9,577 

63.300 

66,605 

330 

3,900 

5.07,815 

2,52,363 

3.597 

18,383 

j 

4,43.632 

2,53,013 

3,372 

13,329 

3 25,064 
2,79,749 

2,590 

9,858 

Total .. 

•* 

•• 


•• 



Manufactarea of Wood 
and Timber— 
Furniture and Cabi- 
netware 

Sleepers of wood . , 
Plywood (tons) 

Other manufiaotures 
of wood (value) 

i.*622 

1,01,911 

1,61,135 

*800 

81,268 

1,54,791 

17’009 

1,37,370 

1,36,898 

13,638 

4,83.501 

6,38,280 

19,186 

4,44,131 

5,66,839 

51,320 

5.25,784 

5,43,300 

Total .. 

•• 

•• 

•• 


1 

1 

•• 

Total value of Wood 
and Timber 

2,%g5,S65 

27,98,806 

20,51,376 

97,82,097 

1,«1,«6.0S2 

88,02,822 

Other products of Wood 
and Timber- 
Wood pulp (owt.) ,♦ 

2,76,466 

2,97,6St 

80,100 

6,69,710 

U.26,637 

4.30,881 

i 
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QUANTiri' (CUBIC T()N8) 


ARTICLES 

Month of July 

4 Months. Ist Afbil to 

3l8t July 

1937 

1938 

1939 

1937 

1938 

1939 

Wood anu Timbsb 



■■ 




Teakwood— 







To United Kingdom . . 

40 



65 


20 

„ Germany 


. . 



1 


Iran 

14 



So 

108 

41 

„ Ceylon 

, , 


. , 


1 

30 

fi Union of South 







Africa 

. . 


. . 


. . 


„ Portugueae East 
Africa 







„ United States of 







America 

. . 




. . 

. , 

„ Other couutres. . 

07 

JS7 

247 

230 

55S 

757 

Total .. 

121 

237 

269 


668 

848 

Teak keys (tons) . . 







Hardwoods other than 







teak 




3 

. . 

. , 

Unspecified (value) 







Firewood 




115 


* • 

Total 

•• 



118 


•• 

Sandalwood— 







To United Kingdom 


10 


2 

11 


„ Japan 

5 



6 

4 

’’ 51 

United States of 







America 


. , 

16 

167 

.1 35 

36 

„ Other countries 

’ 47 

8 

17 

172 

41 

loo 

Total .. 

52 

18 

33 

347 

191 

187 

Manufactures of Wood 







and Timber other 







than Furniture and 







Cabinetware (value) 

N 0 d a t a 


N 

0 data 


Total value of Wood 







and Timber 

K 0 data 

1 N 0 d a t a 

Other products of 







Wood and Timber 

No data 


N 

0 data 
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VALVE (RUPEKS) 


ARTICLED 

Month of Jult 

4 Months, 1st April to 

3l8T July 


1937 

103s 

1939 

1937 

19.38 

1939 

Wood and Timbeb 
T eakwood— 







To United Kingdom. . 

fi.iriC 


. , 

9,S38 


2,600 

„ Germany 

. . 




150 

, , 

.♦ Iraa 

3,145 

15 514 

4,575 

17,731 

34,576 

9 427 

* „ Ceylon 


45 


154 

2,145 

,, Union of South 






Africa 







M Portuguese East 
Africa 







,, United SWe 8 of 







Americi, 







M Other con iifries 

18,947 

63,767 

57,147 

60,719 

1 85,922 

1 43,341 

Total 

2S,24« 

70,326 

61,722 

88,288 

2,20,802 

1,57,613 

Teak keys \ton8) . . 







Hardwoods other than 







teak 


72 



1 72 


Unspecified (value) 







Firewood 


' 


1,027 


* • 

Total 


72 


1,867 

72 

•• 

Sandalwood— 

To United Kingdom 


12 m 


2,6' 0 

12 375 


„ Japan 

Koao 



6,600 

3,973 

64’026 

,, United States of 





• America 



17 610 

1.66.040 

1, 42,0(0 

38,110 

„ Other wuntries 

4i>*437 

7 905 

13,245 

1,76.393 

44.577 

96,542 

Total 

51,437 

19,905 

30 855 

3,51,633 

2,02.925 

1,87,677 

Manufactures of Woods 
and Timber other 
than Furniture and 







Cabinet ware (value) 

2tK112 

45,676 

8.473 

79.757 

1,33,662 

96,337 

Total value of Wood 







and Timber 

1,82.166 

1,76,681 

1.06.725 

12,71,460 

6,54,716 

5,46,814 

Other Products of 







Wood and Timber 


I? 0 d a t 

a 

No data 
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Foresters deal with things that endure. Their eyes are ever 
upon the future, not only for the next generation hut for many suc- 
ceeding generations. Forestry ideally should be free from the rela- 
tively ephemeral concerns of current politics. There are, however, 
certain times of grave importance when politics disappear and prin- 
ciples alone remain: certain immutable principles, certain precepts 
of fundamental value, with which those who practise forestry, as is 
the case with all other branches of human endeavour, are essen- 
tially concerned. Of these perhaps the greatest, because it is prob- 
ably tile most difficult, is freedom This journal, which for more 
than 6o years, has been the mouthpiece of foresters in India, may, 
therefore, be pardoned for a short departure from its normal tech- 
nical bent in onler to reproduce a few extracts from a speech which 
was made by Lord Baldwin, then Mr. Stanley Baldwin, Prime Minis- 
ter of Britain, as long ago as 192(1. These extracts seem clearly 
apposite to-day and {>erhaps particularly so in India: 

'‘It has often struck me, in trying to lay my finger on the diffi- 
culties and danger-spots of the present day — and that, of 
course, is one of my duties — that among the many causes 
of present discontent you may put this: We are living in an 
age in which there has been a greater development of all 
kinds than there has ever been in a similar space of time in 
past ages. In this century alone we have seen the develop- 
ment of motors, telephones, of gramophones, of enormously 
increased use of electricity for industry and in the home, 
and, last and most w^onderful of all. the development of 
wireless, which is still in its infancy. And it is perfectly 
natural, when people .see .such progress being made in the 
various fields of human effort and human life, that they feel 
there must be some short cut to a general improvement in 
our material conditions and in the relationships of human 


A 



INDIAK f'ORESTER 


C^OVBMBEB 


life. It is most natural, but it is fallacious. ... You will find 
that the greatest enemy you have to combat is ignorance, and 
you will find that, just as ever since the world began there have 
always been many men who have looked out for an easy way to 
get their livelihood, so you will find to-day. until you have 
helped to succeed in dispelling that ignorance, a large number 
of people who will obtain a profitable livelihood by exploiting 
that ignorance and preying on it. As I have often said, we 
are rnoving along in this country- — possibly in others, but cer- 
tainly at home; we are moving along by a process of evolu- 
tion into conditions and relations of life in industry and 
socially which will be very different from those which existed 
in the last century and in previous centuries. 

There is no prophet who can predict the ultimate form 
into which these relations will come. But we do know' that 
you are more likely to obtain better Conditions in this country 
by pursuing certain paths than hv pursuing others, and the 
condition of the generation ahead of us for the next thirty 
years must depend very largely on the work that you and 
others like you do in this country. The future is in your own 
hands, and you have to realise that these years in w'hich we 
are living, the years into which we are entering, are going to 
be, as no years before have ever been, the real testing time of 
democracy. Real democracy lay ahead of them. We are in 
it now', and w'e arc going to advance into it more; and I think 
myself it is a good sign that so many people are taking the 
keenest interest in politics. 

Of course, according to our view, many people take the 
wrong interest in them. But if that be so. that is all the more 
reason that we should take the right view' and try to teach 
them better, because, after all, whatever democracy may have 
to show as the years of the century go on, it can only be deter- 
mined, as I said five minutes ago, by what you and your con- 
temporaries make of it. lliere has never been in this world 
a perfect instance of democracy at work, and. therefore, all 
the greater is your responsibility. We in this country may 
make a fearful mess of it; and if we make a mess of it, we 
shall get something much worse —we shair get a tyranny of 
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some kind or other. I don't know what form of tyranny it 
may be. It may be the (Communist tyranny; it may be tyranny 
from the other end. But if you cannot evolve a sound and 
sane democracy, tJiat will be the faU? of the country. 

If I were to be asked what two of the root principles are 
which we should always keep in view in trying to decide on 
a political issue, in judging of legislation, in judging of poli- 
tical action, I think I sliould say common-sense and the pre- 
.servation of what has always been the most precious thing in 
this country — individual freedom. If you applv these tw^o 
tests, you will seldom go far wrong. I'hcre arc many people 
to-day who think that you can cure the ills of the world by 
legislation: but you must examine the legislation they pro- 
pose to sec whether it is adapted to the practical experience of 
daily life, whether the freedom of the individual is affected bv 
it. And if you cannot be satisfied on these points, you may be 
quite sure that that legislation in the* long run will do more 
harm that it will do good. 

And so I would urge )ou all to think for yourselves, to 
think clearly and accurately and fairly. And remember that 
there always has been in this country in the past the right of 
the individual to earn his owm living in his own way and to 
do wdiat he pleases with his life, provided ahvays that he does 
nothing to injure any other man. I spoke the other day about 
foreign ideas and influences being at work in this country, and 
I said I iiave no objection to ideas because they are foreign, 
but I did feel this: that the conception of freedom in our 
country was one so precious, so hallowed, it has been obtained 
as the result of such age-long struggles, that I feel convinced 
that in no pther country — whatever advantages in other respects 
they may have over us— in no other country w'as freedom 
treasured and regarded as it was in this country, and in its 
attainment there w^as no country in the world that had anything 
w^hich in all circumstances it could teach us. Fhat I believe 
to be absolutely true, and if you study the history of our 
country from the earliest days you will find that, whatever 
mistakes we have made, whatever we have suffered from, there 
are no two things so alien to our people as tyranny and inti- 
midation. Neither of them has ever taken root in Fngland 
nor I believe ever will. 

♦ ♦ 


f 
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“This is a testing time for democracy. The future of our country 
and of our Empire iKith together equally depend on how the 
ordinary man and woman of the country and the Empire, those 
into whose hands political power has been committed, those 
whose hands can guide and steer the ship — it all depends on 
how they are going to use that power. I am convinced myself 
that the intentions of the people ol this country arc to use that 
power w^ell. But in managing things in this world you want 
to bring in head and heart, and I want you who are amply 
dowered with both to mingle w'ith your enthusiasm knowledge 
as time goes on, and experience, so that in your work you may 
speak of what you know, and that you may make your influ- 
ence felt, the influence of speech, the influence of persuasion, 
and, above all, the influence of your own lives as citizens in 
this great country. Then when the time comes that tliose of 
us w^ho have been speaking to you this evening are gone, when 
our work is finished, you may be able to look on your own 
work and feel that it is good, and that you are handing on to 
your children and to your children’s children a tradition still 
better and still finer than that which we were enabled to hand 
down to you.” 


SAFEGUARDING THE ‘^SAFEGUARDING FORMULA ’ 

By M. V. Laurie 

Silviculturist, Forest Research Institute, Dehra Dun, 

In regulating the yield in a selection system or any other irregu- 
lar .system two considerations have to be taken into account, 
namely ; — 

(a) The forest must not be f»ver-felled in terms of the total 
increment it is putting on, and, if the forest as a whole 
is understocked or has a depleted growing capital, inten- 
tional under-felling may be nece.ssary so as to enable the 
growing stock to be built up. 

(h) The yield of selection trees must be maintained. 

Smythies has shown (i) that yields calculated in terms of the 
total productivity of the forest by formulas such as Von Mantel or 
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its modifications may, in cases where ihe gmwijig stock is abnormal, 
lead to over-felling among the selection trees and a shortage of trees 
of exploitable size in the future after one or two felling cycles. In 
order to maintain the yield of selection trees, Smythies devised his 
“safeguarding formula” which maintains constant the stocking of 
trees over an arbitrary diameter limit. 

This formula fulfils consideration (/>) abo\e, but it does not by 
any means guarantee that the forest as a whole may not suffer from 
overfelling especially in the particular t\pe of abnormal distribution 
of age classes that is so common in selection forests in India, — name- 
ly where, on account of past exploitation, there is already a relative 
shortage of trees in the mature classes. By the example given below 
1 propose to illustrate the danger in applying the “Safeguarding 
Formula” by itself and to indicate tlie necessity for a further safe- 
guard in the form of a limiting figure for the yield that is based upon 
the total increment of the growing stock. 1 do not, in what follows, 
intend to imply that the usefulness of Smytliies’ formula is in any 
way diminished. I merely wish to demonstrate that sources of 
danger of over-felling exist that have, perhaps, not been fully appre- 
ciated hitherto, and necessitate the adoption of further safeguards. 

The utility and application of the “safeguarding formula” 
have been fully discussed by the originator in the Indian Forester 
(i), (2), (3) and need not be recapitulated here. The formula 
itiercly aims at maintaining the number tif trees in the exploitable 
class constant by removing a number of them equivalent to the 
number passing up from below*. The formula is: — 

F = •[ (II - z% of II) when 

F the yield 
/ = felling cycle 

t average period taken for a II Class tree to pass 
over into the I (exploitable) Class. 
z = moitality per cent., or the percentage of II trees 
that disappear in t years. 

II ^ number of trees in the diameter class immediately 
below the exploitable diameter class. 
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It is a very modified form of Brandis’s method of regulating the yield 
and is based entirely on the stocking of the II Class of trees. 

Brandis’s method takes into consideration the . normality of 
stocking of the I (exploitable) fUass also, and the rate of passage of 
trees is based on a consideration of the stocking of all the smaller 
diameter classes. 

An imperfect knowledge of the correct values to use for t and z 
constitutes a source of error that is well-known and recognised. 
Hitherto these factors have usually been estimated from yield table 
figures for regular crops, and are, therefore, not strictly applicable 
to irregular systems. In any particular forest, conditions of mor- 
tality and of diameter growth as affected by the density of stocking 
may be very different from those in fully stocked regular forests, and 
serious errors may occur. Steps are now being taken to collect more 
accurate data for t and z by means of linear tree incTemeni plots, 
many miles of which have been recently laid out in the more impor- 
tant sal forests of the United Provinces. 

A much more serious source of error, however, the magnitude 
of which does not appear to have been fully appreciated, is that due 
to incorrect hxing of the diameter limit for exploitation. A typical 
instance of this came up recently in connection with the revision 
of the Lansdowne division working plan for sal in the United Prov 
inces. Enumerations of the growing stock showed the following 
distribution of trees in the different diameter classes; 


Diameter class. 

No. of trees. 


. ... 6*, 783 

,6"— ao" 

*3,463 

20"— 24" 

6,908 

24" and over 

3.358 


This distribution, while being very abnormal in respect of our ideas 
of normality in a selection fx)rest, is typical of the condition of many 
forests in India that have had their larger diameter classes depleted 
by past exploitation, and is, therefore, a very fair example to give. 
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The average times (/) taken for II C^lass trees to pass up into I 
Class trees are, for different diameter limits, as follows (taken from 
the sal yield table): 

Exploitable diameter limit i6" ... ^ years. 

:^o'' ... t - i?9 years. 

... t — ^2 years. 

(These, being taken from a yield table for regular evenaged crops 

are, of course, not strictly correct, but they will do for the present 
illustration.) 

The mortality per cents (2) have been estimated (also from the 
yield table) at .41%, 36% and 29% respectively. 

The yields for a felling cycle of 15 years are therefore: 

For 16" diameter hmit — Y ~ 

21,41)0 trees. 

For 18" diameter limit 

(all figures interpolated) Y — ^ 

= 13,300 trees. 

For 20" diameter limit Y — ~ (23,473 X 0*^1) 

— 7,41 0 trees. 

For 24" diameU'.r limit Y — (6,908 x 0-71) 

=s 2,290 tn‘(‘s. 

It is thus seen that an increa.se in the exploitable diameter from 
only 16" to 18" gives a reduction in yield of 33. 2% (almost Jrd) while 
an increase from 16" to 20" gives a reduction of 14,000 trees or 62%. 

In working plans for irregular forest the exploitable diameter 
is generally an arbitrary figure in so far as its connection with tlie 
stocking of the forest and the diameter dass distribution is con- 
cerned. It is usually fixed on the basis of the size (sometimes even 
the lowest size) that is readily exploitable or that is large enough 
for efiicient conversion into sawn material. It may be very mucli 
a matter of opinion whether it should be 16", 18" or 20" on this 
basis, and hence whether the annual yield should be 21,000 trees, 
13,000 trees or only 7,400 trees, as calculated by Smythies* formula. 

Many forests in India are in a similar state of abnormality to 
that exemplified above. Instances have recently been seen from 
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Orissa and the Central Provinces and similar cases are repeatedly 
coming to light. Smythies does on occasion make provision for 
adjusting the yield by multiplying by an arbitrary factor A (i) 

when the stocking of the I Class trees is abnormal but in the 
example given above this correction was not made. The low dia- 
meter limit of i6" was fixed which is very likely to cause over-felling 
and a reduction in total stocking and hence in total increment. 


Although Smythies* formula may l>e successful in maintaining 
the status quo in the number of trees of the exploitable class, the 
arbitrary fixation or alteration of the exploitable diameter may 
cause wide variations in the yield some of which may involve seri- 
ous over-felling or under-felling, fhe formula will only work pro- 
perly by itself if — 

(t) a correct knowledge is available regarding the best exploit* 
able diameter in respect of the value increment curve of 
the crop, and this knowledge is at the present time, 
generally lacking, 

(it) if the number of trees in Class II is normal in respect 
of the distribution of the age classes, 

(Hi) if accurate figures are available for t and z. This inf^ma- 
tion is also usually very sketchy, and serious errors may 
be introduced. 

At the present time the errors arising from an imperfect kiu>wl- 
edge of the above factors and from an arbitrary fixation of the dia- 
meter limit are usually so great that this formula is likely to be of 
little value by itself as a method of regulating the yield. 

Our aim is everywhere to improve and build up the pro- 
ductivity of our forests, and not to deplete it. In the example gtveit 
above, the calculated yield bears no relation to the iiicxement of 
the forest as a whole, and if the exploitable diameter has been fixed 
loo low, the growing capital will be reduced below its present level 
down to what might be considered normal for that diameter. The 
fact that a reduction in total mean annual increiiieiit (apart from 
considerations of price increment) would occur indicates that the 
diameter limit is probably lower than that which would be the 
most paying (i.e., than that which, in normally stocky forest, would 
give the maximum annual net revenue). Iti order to avoid this 
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danger, some consideration of total increment must be taken into 
account, and the following procedure is suggested to overcome the 
dangers of overfelling by fixing to<» low iin exploitable diameter 
limit. 

riie yield should first be calculated by one of the modifica- 
tions of Von Manters formula as applied to partial enumerations. 
Then by a study of the forest and the distribution of the diameter 
classes it should be decided whether the forest is fully stocked and 
is apparently producing its maximum possible increment or whe 
ther any improvement in increment is likely to be possible. If, as 
will generally be the case in India, this examination shows that the 
increment of the forest as a whole is likely to be lower than normal, 
then the figure given by Von Mantel or whatever method is used 
should be arbitrarily reduced so as to permit of the growing stock 
being built up. This arbitrarily reduced* yield should be regarded 
as the lowest safe minimum, and should be used as a limiting check 
on any yield ivorkecl out for the particidar distribution of the size 
classes in and around the selection class. Ha\ing this limiting check 
and also having collected data on which to determine the most 
paying exploitable diameter one can then apply Smylhies* formula 
as a check to ensure that the stock of I (dass trees will not run short 
in the first few felling cycles. Thus two yields are calculated, one 
by Von Manters and the other by Smythies’ formula. Whichever of 
the two represents the smaller volume of limber should be adopted, 
though occasionally some compromise may perhaps in special circum- 
stances be permissible. 

It is, thus, necessary to safeguard the results of the application 
of Smythies’ formula by a yield figure based on the productivity of 
the forest as a whole, 

I have not mentioned another source of error in application 
of Smythies’ formula and all other formula' for the yield in selec- 
tion fellings. I shall not go into the matter in detail but just draw 
attention to the fact that in marking in sal forests, very often a 
considerable number of trees are not silviculturally available, and 
may, on account of lack of regeneration to take their place or for 
other reasons, not become silviculturally available for several 
felling cycles. It is impossible to discriminate in enumera- 
tions so as to exclude these trees, and coiisetiuently an arbitrary 
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reduction of the calculated yield must be made to allow for them 
in each coupe when marked. Failure to make allowance for this 
is regarded by some authorities as one of the most serious sources 
of damage in the application of a calculated yield to sal forests 
managed by selection methods. 
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CAN BENGAL CLAIM COMPENSATION FOR HER FLOODS? 

By Y. S. Ahmad 

Go to the east, go to the west, whether to the north or to the 
south, everywhere the same cry, “Flood and Relief," “Flood and 
Relief." What has happened to Bengal? The Bengal which was 
the land of rivers and greenery, a land of bounty which produced 
not only enough for her own people but could be most charitable 
to the rest of India. Has this land which was the source of inspira- 
tion of some of the greatest poets of the east gone altogether bank- 
rupt? Bengal’s floods of recent years form a most serious problem 
which is not only exercising the Government but the whole coun- 
try, rich or poor, high or low. Lacs and lacs of Government money 
are being spent for the relief of the distressed, but this relief, 
though expensive, is only of a temporary nature. 'Fherefore, un- 
less the problem is tackled at its very root, it will make no 
appreciable difference to the situation and this land of agricultural 
plenty will surely and steadily become an uninhabitable desert. 

The probable causes of flood are described below. It is for 
the politicians and legal authorities to adjudge the blame but I hope 
they will all agree with me that it is not due to the fault of the 
Bengalees that we are suffering from this annual scourge. 
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I’he four main river systems that irrigate Bengal are (i) the 
Ganges from the Himalayas in the United Provinces; (n) the Brah- 
maputra from the Himalayas in Assam; (3) the Meglina from the 
Manipur, Cachar, Lushai and Khasia Jainti hills in Assam; and (4) 
the Daiiiodar from the Vindya hills in Bihar. These four-river 
systems, which formerly brought down fresh silt for the fertile 
plains of Bengal and flushed and cleaned the whole province, now 
bring down destruction and desolation. It is admitted that the 
people of the neighbouring provinces, through which these rivers 
flow, also suffer. But their suffering bears no comparison to the 
universal misery of the villagers throughout the length and breadth 
of Bengal. 

A glance at the rainfall chart of the Meteorological Department 
will convince the most sceptic that the annual rainfall has not 
altered very greatly in the last few decades. Yet the rivers seem 
to bring down much larger quantities of water every year. These 
quickly flood over the whole country, but as soon as the rains 
are over, the rivers go dry. The villagers who live a life afloat in 
the rains, as if in a vast sea, find themselves in desert conditions 
in the dn' season and in consequence suffer extreme privations for 
want of water. The floods not only sweep away the agricultural 
crops from the fields but also carry away large numbers of cattle 
and sometimes even the houses from (he villages, leaving only 
waste and desolation behind them. A careful study of the causes 
of flood will show that their effects are not difficult to follow\ 

It is common knowledge that the rivers in Bengal, and in 
fact throughout India, begin to ri.se from about the middle of May. 
The reason is that with the advent of summer and the heal, the 
snow on the hills, specially above 9,000 feet elevation, begins to 
melt and the resultant water flows down the streams, increasing 
their volume. The process goes on at an accelerated rate as the year 
advances. The floods, how^ever, do not occur till the rains break. 
If the total annual rainfall has not increased, it is obvious that there 
is something wrong. The rain whaler is no longer held up in the 
catchment areas of these rivers and carried deep into the soil by- 
seepage. The underground springs are no longer fed, instead all 
the rain water flows down in one great rush into the rivers, over- 
flowing all their banks till ultimately it falls into the sea. This is 
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not all, seepage having fallen olf, the undergt'ound springs aie 
deprived of a steady supply of water, so that after the rains these, 
in their turn, are unable to feed the streams and rivers, which con- 
sequently go dry. Very few people realise that this process actually 
results from the misdemeanour of a handful of hill people, who 
form an insignihcaiit projx>rtion compared to the millions who 
suffer from the effects of the Hoods down in the plains. Yet Govern- 
ment in every province has played a special role of “Ma-Bap” to 
the hill tribes and given them unlimited latitude to play about with 
the land in any way they liked. 

The almost universal form of cultivation on the hills is, what 
is commonly known as “Jhuming.” The hill people are far loo lazy 
to adopt a system of permanent cultivation which requires deep 
hoeing and manuring the soil. They theicfore move their cultivation 
from site to site every year or every second or third year if fresh land 
is difficult to get. The hill slopes, which were originally clad with 
a mantle of forest trees, are felled and cleared in the cold weather. 
From the end of February to March the felled trees are burnt. Tlie 
fire and smoke on the hill slopes at this time of the year can be 
seen from miles around. On this cleared and burnt area a few 
inches below the surface small quantities of grain .seeds are put in 
a notch made by a pointed stick or the tip of a dao. Fhe virgin soil 
of the hill slope, enriched by humus under the forest and the wood 
ash from the burnt vegetable matter, produces a bumper cTop to the 
great satisfaction of the hill people. In the following rains, due to 
sheet erosion, the surface soil is removed, the productivity falls olf 
and these hill-side cultivators move on to fresh areas of forest. 

' In a hill covered by forest trees, the rain, ere it falls on the 
ground, strikes the leaves and this retards tlie force of the rain. The 
ground, too, made porous by the roots of trees and the burrowings 
of animals and insects, enables the dripping rain to trickle down 
into the springs deep under the ground. Further, the humus or the 
layer of vegetable matter on the surface of the forest soil acts as a 
sponge, holds the rain water and maintains a continuous suppiv to 
the springs. Later, when it rains very heavily and the saturation 
point is reached by the humus, the excess water of the rain runs 
into the channels and streams. For this reason, in the olden days, 
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ii was only when the rainy season was well advanced, in August- 
Septeiiiber, when the agricultural cTops in the fields of the plains 
were sufficiently grown, that the rivers reached their highest level for 
the year. Fhe rise of the flood was generally gradual, the rivers were 
systematically fed by the springs, there was no dearth of water after 
the rains, agriculture was successful and the country was happy and 
prosperous. 

But with the forest cleared, the humus and vegetable matter 
burnt to ashes, the insects destroyed and the hill slopes cultivated 
with crops, the rain water strikes diredly on the ground wdth its 
full force, rushes down the channels and streams and carries down 
first the surface soil and later the boulders and sul)soil which are 
deposited in the rivers below. The line particles of soil washed 
down by rain water are first laid on the surface of the soil in the 
plains like a plaster of cement. This sediment clogs up 
all the pores in the soil, the water tannot percolate into the 
ground and the subsequent deposition of sand and boulders 
gradually raises the bed of the rivers. Lowdermilk has demon- 
strated, by experiments in America, by introducing 2% of sediment 
into w'ater and making this mixture percolate through a soil surface, 
that the rate of percolation falls ofl 90% in six hours as compared 
with clear water; and reverting to the use ol clean water does not 
accelerate it afresh When tlie seepage or percolation of water 
through the soil falls off rapidly, more water is forced into the chan- 
nels and streams. 

As a result of these extensive fellings on the hills, large 
volumes of water go down the streams immediately after the rain. 
J'heir volume is further inereased by the boulders they carry and 
the reduced areas of the river-beds cannoi hold ihe water which 
consequently floods over the banks, wasliing away lirsi the young 
agricultural crop and later even carrying rattle and houses with it. 
into the sea. fhai is ihe reason why tiie once famous river systems 
of Bengal that used to bring fresh silt tt) the plains an<l allowed 
the boats to ply and trade throughout (he whole year, are rapidly 
deteriorating. Instead of bringing happiness they now Itring 
desolation. 

Later, when the rains arc gone, in some of the smaller whaler- 
ways, to ply even a tiny "dinghi'' is out of the question. On the 
contrary, these pools become the breeding grountls of mosquitos 
and other devavStating diseases, 
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The crop that the hill people get out of their Jhumes is not 
worth even a tenth of the damage done by the floods in the plains. 
But has anybody ever thought of telling them to make proper use 
of their land, without any damage to their neighbours in the 
plains? 

That the floods are directly caused by indiscriminate jhuming 
is further supported by the fact that in Assam the floods gene- 
rally occur when the tributaries of the Brahmaputra like Suban- 
siri, Bhareli and Manas from the Himalayas and Diyang, Dima and 
Kopili from the Naga Hills bring down enormous quantities of rain 
water. 

Human nature is the same the world over. The advanced 
countries in Europe and America had the same trouble over soil 
conservation in the hills. They have successfully tackled it where- 
as we in India still seem to be gn)ping in the dark and have not 
yet touched the fringe of the problem. Since flood, deterioration 
ot the rivefs and water .supply all depend directly on the conserva- 
tion of soil on the hills — 

(1) Indiscriminate jhuming should be prohibited. 

(2) All cultivation on the hills should be on terraces. The 

terraces should be fairly broad and should have an in- 
ner slope so that even after a heavy rain, the w'ater may 
run tow'arcis the centre of the hill. 

(3) Contour trenches should be constructed on the hill slopes 

at intervals to hold up the flowing water and retard its 
speed. This has proved very effective in «hc Italian 
Alps. 

(4) Where Jhuming wmA be allowed, the hill people shoui ! 

be made to plant or sow seeds of some fast growing 
forest trees .so that the area can be permanently covered 
up within a short peritKl and is not exposed to the sun 
and rain. 

(5) The catchment areas of all the big rivet's should l>e made 

rcvserved forest. 

Interference with the rights and modus operandi of others 
depends on the acceptance of the old Roman legal maxim, 
luo lie altmm noceas, which means that one must use his own 
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property in such a way as not to injure another party. This prin- 
ciple is applied in daily life to restrictions between private persons 
and I see no reason why it should not be applied to safeguard the 
welfare of the general community when it is jeopardised by the 
misuse of the rights of the few. So far as protection of forest for 
conservation of soil and water supply is concerned, the justice of 
the application of this principle cannot be disputed. Whether 
Bengal can claim compensation for breach of this principle by the 
hill people of the neighbouring provinces, 1 leave it to the legal 
authorities to decide. But it is obvious that the time has come for 
concerted action. 

It is a matter which goes far beyond the boundaries of any 
one province in India. Although Irrigation and Forests are now 
transferred subjects under the direct control of the Provincial Minis- 
ters, this is a responsibility of the Central Government of India. 
There is a Central Irrigation Board in existence and we hear 
rumours of the formation of a Ganges River Commission and an 
Eastern Rivers Commission. If it is agreed that the chief cause of 
flood and deterioration of the rivers of Berjgal is the misuse of 
land in their catchment areas and the best way to tackle the prob- 
lem is by reafforesting those areas, will the Central Government 
see that the Bengal Government, paiticularly its Poorest Branch, 
is duly represented in those Commissions. 'Fhe provinces may 
require subsidies from the Central Government for the reafforesta- 
tion work but one who has seen the effects of flood in Bengal can- 
not think of a better project on which money for rural develop- 
ment can be more justifiably spent. 

THE SWISS NATIONAL EXHIBITION 

FOREST .SECTION 
By S. a. a. Anvery, I.F.S. 

The Swiss National Exhibition, which is being held nowadays 
(6th May — 39th October) in Zurich, though very big, is perhaps 
not quite .so big as such exhibitions generally are these days. But 
it is certainly more useful than many other fairs of this type, 
Switzerland is a rich country and Zurich specially, is one of the 
wealthiest cities of the w^orld. The engineering and technological 
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training and equipntent of the Swiss people, too, is second to none 
in the world. These two factors have had full play in making 
their National Exhibition a really wonderful show. Every activity 
of the nation has been excellently exhibited in correct proportion 
to its importance in the national life. Except for a few well- 
appointed restaurants and coffee houses, there arc no shops, and no 
shopping whatsoever inside the exhibition grounds, and one visits 
it with the sole purpose of acquainting oneself with the past 
development, present condition and future needs of every depart- 
ment of the Swiss national life. 

As is well known, forests occupy a very important place — if not 
actually the most important place — in the economy of the national 
life of this country. The forest section in the exhibition is in 
proportion to this importance, and illuminating exhibits have been 
arranged mainly under the following sub sections: 

1. General.^ — Gross figures for area, distribution of forests 

and species, growing stock, increment and yield, income 
and expenditure, co-operative sale of produce, export 
and import, research, etc. 

2. Soils. — Sections and profiles, comparative data, etc. etc. 

H. Forests. — Forest types, systems of management, etc. 

4, Protection. — Against erosion, wind, avalanches, snow, insects. 

fire, etc. etc. 

5. Exploitation and Export. — Felling, roads, ropeways, bridges, 

etc. 

fi. Vtilisation. — Timber, fuel, gas, cellulose, chemical products, 
veneer, paretex, etc. etc. 

7. Wood working machinery, joinery and handcraft. 

8 . Wood seasoning. 

9. Wood presentation and fne-proofing of wood. 

10. Wood technology. 

It is neither possible nor necessary to. describe this section or 
any sub-section of it with any details, but I give below a few of the 
very striking general features which appealed to me most and which 
may perhaps be of interest to other forest officers in India: 

First about the general layout: Two things are markedly notice- 
able: First that the look of the section from outside is at once very 
typically “jungly ” as well as extremely attractive and inviting. This 
is achieved by many ingenious devices, one of which is that pillars 
in the entrance hall are of unbarked boles of trees, on the front 
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halves of which huge human figures are artistically carved. Secondly 
— and this is, in my opinion, very important indeed — the rooms, the 
exhibits and the ‘‘one-way” path for the visitors inside the section 
are arranged in such a manner that, once you enter it, you are led 
on from exhibit to exhibit and from sub-section to sub-section till, 
willy-nilly, you have been through the whole of the section without 
missing a single exhibit and without ever crossing the same path 
twice. This device does away with the necessity of guides or demon- 
strators, and you see the whole show silently and completely without 
even suddenly colliding with a cross-current of humanity from the 
opposite direction. 

The exhibits are extremely beautiful and cover the whole sub- 
ject comprehensively. For this purpose illustrations, photos, paint- 
ings, film slides, models, samples, graphs, charts, pamphlets and books 
are used. I'hey refer mostly to Swiss forests. and conditions obtained 
in Switzerland and no purpose can be served by describing them. 
A few general points, however, may be noted in tJiis connection. All 
the exhibits have been prepared in such a way that they attract 
attention more or less forcibly and thus figures and lines, which 
otherwise are so dry and monotonous, arc assimilated unconsciously. 
I will give an example. The export of wood in 1904 was 1,584 kilos 
while in 1938 it rose to 1,9.32 kilos. This fact has been illustrated 
by a huge ina[) of the world. On it a brown line, representing the 
export of 1904, goes from Berne, the capital of the Swiss Confedera- 
tion, to Lisbon in Portugal, wiiile another line of green colour runs 
from Berne to Moscow in Russia, the distances between Berne- 
Lisbon and Berne-Moscow being in the same proportion as the 
export in 1904 and 1938, This is not all. Thcvse lines from Berne 
to Lisbon and Moscow pass through several countries and many 
cities and all of them have been shown at their proper places with 
some typical thing such as dress, animals, produce or famous build- 
ing painted beside them. This ingenious method is by no means 
the only one of making figures and percentages look less formidable 
tiian they otherw^ise are. Models of trees, ruined and prosperous 
villages, protection works against erosion and avalanches, bridges, 
houses, factories, etc., are designed in such a way that they also 
represent the comparative figures for different years or different treat- 
ments. Another method which is even more useful in attracting 
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attention and leaving a permanent impression in the mind of the 
observer is the application of the various mechanical devices . for 
illustration. Even in the advanced West such devices have a strong 
appeal for the public. The forest section is very well provided in 
this respect too. There are photographic films which continuously 
operate showing different impt>rtant forest works. There are other 
models of protection works against avalanches. You press a button 
and the avalanche descends and is diverted by the protective works. 
There are big boards with pictures painted on them, and they auto- 
matically revolve so that you can see both the sides. There are 
models of ropeways, tramways, shoots, etc., which begin working at 
a touch of the switch button. There are devices which practically 
show that wood has more calories than most other fuels and is a 
better medium for cooking or central heating. At another 
place wood gas is being produced on a small scale and is being 
utilised. Automatically operated electric lights of different colours 
illuminate different portions of the map in different patterns at short 
intervals and thus illustrate terse facts and figures. In fact the whole 
show has become absorbingly interesting and uncommonly in.struc- 
tive because of these ingenious methods and devices. 

Another thing which struck me as particularly oiseful was the 
co-operation offered by the allied interests in making the section 
such a wonderful success. Manufacturers of saw mill machinery and 
toots, firms .dealing with instruments and apparatus, builders of 
ropeways, bridges and buildings, gas companies, paper, pulp and 
rayon factorie.s, stove manufacturers, furniture dealers, timber 
merchants and private forest owners have all fully co-operated in 
this common cause and lent exhibits, models, machineries and men, 
not as a gesture of favour, but realising full well that the publicity 
their goods will get is worth much more than the expenses of such 
co-operation. This is a point which we may usefully exploit in 
India. In this way the expenses arc shared by many, and generally 
big concerns, and the Forest ^Department is able to put up a big 
show at a relatively modest outlay. 

In the end, I would like to thank Dr. Burger of the Forest 
Research Institute, Zurich, who was kind enough to take me round 
the forest section of the exhibition and explain practically every- 
thing there. 
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Trade or 
Cominon name. 

Spedea. 

Locality. 

Desori|)tion 
j timber. 

. 1 

2 

3 

* 

Being 

TetranUlet wtdifiora . . 

Assam 

; Logs 

1 

Benteak 

Lanerttramia lanu(daia 

Bombay . 

! Squares 

«, • • 

II 

Idadras 

! 

; Logs 

Bijaaal 

PUrocarpui martupium 

Bombay . 

! Logs 

»* •• 

•1 • • 

Ibdr., . 

Logs 

H * ■ 

H 

Bihar 

, Logs 

>* «• 

Blue pine . . 

•» 

Chir 

f, • • 

II • • 

Rtnus exoeUa 

*f • * 

Pinui longifolia 

n • • 

ti 

Orissa 

N. W.F.P. 
Punjab 

N. W.F.P. 
Punjab 

U.P. 

i Logs 

12'xl0'x5' .. 
12'xl0'x6' .. 
9'xl0*x6' .. 
i9'xl0'x6' .. 
I9'xl0'x6' .. 

Ci?lt 

Deodar .. 

SMoivJkmM jUrihmit - . 

Bengal 

Jbdum 

i Logs 
: Logs 

:9'X10"X5' .. 
Logs 

! lO^XlO'XS' .. 

: Logs 
: Squares 
! Squares 

i Logs 

m * • 

fKiupa 

Fir 

Qamari 

Qurjan 

i» • ' 

»• •• 

1 II • • 

Vaktiaindiea 

Abies <fe Picea spp. . . ! 

Omelina arborea . . | 

Diptmicarpvs spp. 

•I • ^ 

,1 • • 

Punjab 

Kadras 

Punjab 

Orissa 
Andamans . 
Assam 

Bengal 

Haidu 

•1 • • 

Adina eordi/olia 

11 • • 

Assam 
Bombay . 

1 Squares 

1 Squares 

M 

»» •• 

C.P. 

Squares 

»» • • 

II • • 

Madras 

I Logs 

M * • 

#» •• 

Hopee 

Influen 

1 ■ 

I* • ‘ 

II •• 

fJopea parvifiora 

Bihar 

Orissa 

Madras 

; Logs 

Logs 

; B. G. sleepers 

Boetwood .. 

Datbergiaktifotia 

1 Bombay 

Logs 

*» ** 

t» * • 

o •• 1 

tl • • j 

C.P. 

Orissa 

! Logs 

1 Logs 

M 

n • • 

Madras 

1 L(^8 

Iriil 

Kindel 

Xtfiktyhearpa .. i 

TsmhdlMpankviaia *, | 

Madras 

Madras 

[ 

i B. 6* sleepers 

1 Log* 

1 


Price*. 


6 


Eb. 30-0-0 per ton in 
Calcutta. 

Rb. 32.0-0 to 64.0-0 per 
ton. 

Rb, 36-0-0 to 42-0-0 per 
ton. 

Rs. 62-0-0 to 84-0-0 per 
ton. 

Rs. 50-0-0 to 61-0-0 per 
ton. 

Rc. 0-9-0 to 1-6-0 ptt 
c.ft. 

Re. 0.9-0 to 1-0-0 per c.ft. 

Rs. 4-6-0 per piece. 

Rb. 4-12.0 per piece. 

Fs. 1-9-6} er piece. 

Rb. 2-14-0 per piece. 

Rb. 3-2-0 to 3-4-0 per 
sleeper. 


' Rs. 4-8-0 per piece. 

! Rs. 2-10-0 per piece. 

! Re, 0-10-0 to 1-O-Opei c.ft, 

i Rs. 50-0-0 per ton. 


I Rs. 63-2-0 per ton. 
i Rb. 24-0-0 to 65-0-0 per 
i ton. 

! Re. 0-4-0 to 0-13-0 per 
! o.ft. 

Rs. 42-3-0 to 51-9-0 per 
ton. 

Re. 0-6-0 to 0-8-0 per c.ft. 
Re. 0-6-0 to 0-10 Operc.ft. 
Rb. 6-0-0 each. 

Rs. 48-0-0 to 90-0-0 per 
I ton. 

i Re. 1-0-0 to 1-2-0 per c,ft, 
I Re. 0-12-0 to 1-0-0 per 
c.ft. 

I Rs. 80-0-0 to 100-0-0 per 
I ten. 

I Rb. 6-0-0 eadi. 

Rs. 31-4-0 to 48-7-0 per 

I 
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Trade or 
oommon same. 

Species. 

Locality. 

Description 

Moss. 

1 

2 

3 

4 

6 

Laurel 

Terminaliaionmfota .. 

Bombay . . 

Logs *, 

Es. 48*0-0 to 60*0*0 per ton . 
Re. 0*12*0 per oA 


• • 

0. P. 

Squares 


i» • • 

Bihar 

Logs 

Re. 0-6*0 to 0-8-0 per o.lt. 



Orissa 

Logs 

Re. 0*6*0 to0*12-0pero.ft. 

»i • * 

M 

Madras 

Log* 

Rs. 87-8-0 to 45*5*0 per 
ton. 

BCeiiia 

Metmferrea 

Madras 

B. G. sleepers. . 

Rs. 6*0*0 each. 

Mulberry . . 

Monualba 

Punjab 

Logs 


Padauk 

Pteroearpus dalbergioides 

Andamans .. 

Squares 

Bs. 25*0*0 to 62.8*0 per 
ton. 

Sal 

Shorearobvsia 

Assam 

Logs 




B. 6. sleepers 

Rs. 5-8-0 each. 

n • * 



M. Q. sleepers 

Rs. 2-0-3 each. 



Bengal 

Logs 

Re. 0-7-0 to 1-4-0 per c.ft. 


** 

Bihar 

Logs 

f» • * 


tt • • 

B. G. sleepers 

Rs. 6-4 0 to 6-8-0 per 
sleeper. 

»f ** 


** • • 

M. G. sleepers 

Rs. 2-1-0 to 2-5 0 per 
sleeper. 



C-P. 

Logs 

Rs. 1*2-0 to 1*4*0 per o.ft. 



Orissa 

Logs 

Re. 0*6*0 to 1-4-0 per c.ft. 

»> * • 


U.P. 

Logs 

Re 1-2-0 to 1*6*0 per c.ft. 

'» ■ • 

.. 

»» • • 

M. G. sleepers 

Rs. 2*4*0 to 2-8-0 per 
sleeper. 

»♦ • • 

»* 

1 »» 

j B. G. sleepers 

i 

Rs, 4*14*0 to 6-0-0 per 
sleeper. 

Sandalwood . . 

Santalum album 

Madras 

1 Billets 

1 

Rs. 306*0*0 to 689*0*0 
per ton. 

Sandan 

Ougeinia dalbergioides 

C.P. 

1 Logs 

Re. O-U-Oto l*2*0per c.ft. 


Bihar 

1 Logs 

Ra. 0-8 0 to 0-9*0 perc.ft. 

»» • • 

»» . * * 

Orissa 

j Logs 

Re.0-6.0to0*I2-0percit. 

Semnl 

Bond>ax malabarieum . . 

Assam 

1 Logs 

! 

Bs. 35*0*0 per ton in 
Calcutta. 

« • • 

tt •• 

Bihar 

1 Scantlings 

Be. 0*4*0 to 0*6*0 per o.ft. 

»» • • 

»» •• 

Madras 

Logs 


SImoo 

Dalbergia sissoo 

Punjab 

Logs 

Re. 0*11 Oto 1*0*0 per c.ft. 

ft •• 

tt 

U.P. 

Logs 

Be. 0-12*0to l*6-6per c.ft. 

H • • i 

*» • • 

Bengal . . ; 

l^gs 


Sondri 

Heritiera spp. 

Bengal 

Logs 


Teak 

Tectom grandis 

Calcutta . . 

Logs 1st class 


ft • • 

tt «• ! 

tt • • 

Logs 2nd class 


ft • • 

»» • • 

C.P. 

i 

j Log. 

Re. 0-18-8 to 2*4*2 per 
o.ft. 

M • • 

tt • • 

>t •* 

{ Squares 

Bs. 1*8-4 to 3*1*4 per o.ft. 

1* • • 

»♦ • • 

Madras 

j Logs 

1 

Rs. 85.0*0 to 137*^0 per 
ton. 

ft • • 


Bombay . . 

1 Logs 

Bs. 67*04) to 160*04) per 
ton. 

ft * ♦ 

tt •- 

tt •• 

1 M.G. sleepers 

Rs. 3-14*0 each. 

While dhup . . 

Oanarium euphyUum . . 

Andamans « . 

j Logs 

1 



OBITUARY 

Mr. G. C. ROBINSON. l.F.S. 


1l is with ihe cleepesi sorrow that we have to announce 
that G. C. Robinson, (Conservator of Forests at Ootacaniund, 
in the Nilgiris of South India, died suddenly on the evening 
o( September the 6th, following an operation for appendicitis. 

To the Forest Department of South India his loss is a 
most serious one. He had a wide knowledge of forestry in all 
its branches and his opinions, which were largely based on his 
own very considerable experience, were sound and wise; but 
he was not ultra-conservative, and he was full of that enter- 
prise and enthusiasm without which progress is impossible, 
and which, at the present stage of the* development of the 
science of forestry in this country, is so necessary. 

He was an authority on the silviculture of teak and of the 
timber species of the Malabar forests: and, in particular, his 
knowledge of the habits and the management of elephants was 
perhaps unique; he had collected a mass of information about 
them, — their condition in the wild state, their capture and 
training, their treatment in captivit) and so on, — with the 
intention, it is believed, of eventually publishing a note on the 
subject. 

He w’as born in 1891, and came out to India in 1914, when 
he was posted under that famous old Forest Officer, “Hugo" 
Wood, from whom he got his first grounding in forestry in this 
countr). He worked in, and held charge of, various divisions 
including North and South Coimbatore, Tinnevelly, the 
Nilgiris and Nilambur, till, in May he w^as appointed as 

Chief Forest Officer of Coorg w^here he did some of the best 
work of his very successful c'areer. In that little country he 
made a lasting impression on all those with whom he came in 
contact, both non-officials and officials, and he udll be deeply 
mourned by all of them. On his return to Madras he served 
as District Forest Officer in the Wynaad and Palghat Divisions. 
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He was appointed as Conservator in 1931 and held charge 
at different times of the Waltair, Bellary, Salem, Working 
Plans and Ootacamund Circles; he was in charge of the last 
at the time of his death. 

The personal sense of loss that his many friends feel is 
very great and will be a lasting one. “Robbie*' was one of the 
best and most lovable friends that a man could have. He was 
always “ready for anything,” was exceptionally well informed 
on a wide range of subjects, and was consistently cheerful and 
full of a quiet and sincere optimism, a combination which 
made him the very best of good companions. 

He was a staunch frietid, a loyal colleague and an able 
and conscientious servant of Government. 

He married only comparatively recently and leaves his 
wife with a small family of two little boys — one two years old 
and the other only two days at the time of his death. To 
them our most heartfelt sympathy is extended. 
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EDITORIAL NOTES, COMMENTS AND MISCELLANEA 

Aeroplane Timbers.* — A special effort is being made to find a 
substitute for imported si(ka spruce for use in aeroplane construc- 
tion and repairs, A considerable quantity of spruce and fir from 
Kashmir and North-West Frontier Province lias been obtained from 
Jhelum and also some samples from ihe Chamba State forests near 
Dalhousie. Tests are under progress and preference is being given 
to this over all otlier work in the Fiinber resting and Wood 
Technology Sections of the Utilisation Branch, Forest Research 
Institute. 

Preliminary results appear to be promising and it is hoped that 
within a comparatively short time it will be possible to draw u|) a 
specification for the selection of Indian fir and spruce suitable for 
aircraft work. 

# * * # 

Timber Tests. — Anogeissus pendnla (kardhai), from Jhansi 
Division, United Provinces, is being lesled to find its physical and 
mechanical properties. It is the toughest wood so far lested at the 
Forest Research Institute, Dehra Dun, and seems to be a valuable 
timber although obtainable only -in small sizes. Special tests are 
under progress to find its suitability for various industrial uses. 

« * « * 

The Art of Interesting the Expert Buyer. — The technique of 
trade advertising, as opposed to public advertising, formed the sub- 
ject of a short article in Capital recent ly (June 7th, 1939). Sum- 
marising the expert advice given by a contributor to the Manchester 
Guardian Commercial this article pointed out that the technical 
advertiser has to appeal to a much more serious and discriminating 
public than does the “public” advertiser. The general public has 
not by any means expert judgment on the qualities of the furniture, 
patent medicines, or cures for baldness, recommended to it. In 
trade advertising, on the other hand, the task is far more onerous. 
Conviction has to be established in business men who are experts 
in their own jobs and who cannot afford to throw away money on 
trying out novelties, even if they are boosted as “the best in wood.” 
What the purchaser wants to know is what exactly he can be offered 
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which will cut down his expenses and augment his profits. For this 
he requires hard facts instead of vague generalities. What is 
essential, therefore, in trade advertising is not merely to stimulate 
interest but to sustain and increase it. This is as applicable to the 
trade in timber and other forest products as it is to any other com- 
modity. Exaggerated claims for qualities of a particular timber, 
and similarly, or more so, for quantities available, or for continuity 
of supplies, may do great harm to the future of forestry. A com- 
pletely negative conservatism is equally to be deplored and FoceSt 
Utilisation Officers have a very real and important responsibility to 
discharge at the present time, when fairly widespread interest has 
been aroused among potential forest industrialists, but either expert* 
ence and knowledge lag behind enthusiasm, or scepticism is only too 
liable to result and spread on account of the failure of one or two 
ill-advised ventures. 

* • • • 

Marking and Numbering Trees with Paint in Stick Form. — Mr. 

A. Liefeld, of, the Southern Forest Experiment Station, U.S.A., 
reports in a letter published in the Journal of Forestry ^ Vol. 37, No. 
7, July 1939, that he obtained very satisfactory results with a com- 
mercial product called ''Markal,'' a paint in stick form, sold by 
Helmer and Staley, 5446 South Parkway, Chicago, III. The sticks 
are approximately three quarters of an inch in diameter and five 
inches long. They are obtainable in a variety of colours and the 
advantages of not having to carry' brushes, liquid paint and paint 
cans in the forest will be considerable if the lasting qualities are satis- 
factory. The use of such stick paints should accelerate and (X)nse- 
quently cheapen marking work. 

• ♦ • • • 

Corn Cob Lignin Softens City TTa/e?*.— In their search for some 
practical use for lignin, one of the principal waste products of tlie 
country, chemists have discovered that recovered lignin is more 
effective in treating hard water containing iron than commercial 
compounds now in use. 

At the Agricultural By-Products Laboratory, Ames, Iowa, 
chemists of the U. S. Department of Agriculture treated hard city 
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water, hard well water, and water containing added iron with lignin 
prepared from corn cobs and found this material to be effective as an 
iron-removal agent. 

Supplies of lignin are inexpensive because they are almost limit- 
less. Roughly, one fourth of all wood plants, including trees, is lignin. 
As a waste product of wood pulp mills, where its disposal pollutes 
streams, it amounts to about 1,500,000 dry-weight tons each year. At 
least six million tons a year is available from corn stalks and an 
equal quantity from wheat straw. Other extensive supplies are 
cotton-seed hulls and sugar-cane bagasse - the fibre remaining after 
the juice has been squeezed from it. 

In treating water that contained about 36 pans per million of 
iron with 500 parts per million of lignin, the iron content was re- 
duced to an average of about two tenths of one part per million. 
The lignin was recovered and used again upto ten times with no 
appreciable lessening of efficiency. The same amount of an in- 
organic compound commonly in use reduced an identical iron con- 
tent to only one and one half parts per million for the first six times 
it was used and thereafter rapidly lost its ability to remove the iron. 
I'he cheaper lignin powder not only removes more iron, but can be 
recovered and used more times. 

Many cities may find it possible to use the lignin treatment 'with 
existing water filtration plants by adding the recovered lignin to the 
water in the mixing and sedimentation tanks, or applying it as the 

water enters the filters where carbons are used for odour removal. 

* * * * 

Compounded Wood is New Milling Advance . — The old practice 
of veneering furniture, whicli turned out a mahogany table for five 
dollars, is back in a new and much more fundamentally important 
fonn. 

Compounding wood, as the process of veneering is known to 
the trade, is now turning to the new field of making wooden beams 
whtdi have all the uniformity of diaracteristics of steel and other 
metals. Do you wish a wood with a given density, a given elastic 
strength and other properties? Compounded wood is the answer 
and each time you place an order with the mills it comes through 
the same, time after time. 
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Wood unsuited for many construction purposes becomes the core 
of the plank and laminated layers supply the exterior. The pro- 
portions of each are varied so that the same characteristics can be 
repeated at will. 

In part, the use of phenolic resins as the glueing agent in the 
finished board is the difference between older veneer panels and the 
new beams of technologic mill working. The various layers of wood 
are arranged in “books,*’ dried, coated with the resin, heated electri- 
cally, and finally pressed at proper temperatures into finished lumber. 

“These boards,’’ states the Industrial Bulletin of Arthur D. 
Little, Inc., “meet predetermined specifications, with widths previ- 
ously unavailable, and with a uniform adherence to specification 
comparable to that of the steel construction industry.” 

The resin used in the process impregnates the board with 
vapours which are obnoxious to fungi and thus the long-sought 
fungus-proof board is at hand. — Science Service — Scientific Ameri- 
can (VoL 161, No. 1), dated July 1939. 

CORRESPONDENCE 

CHIB IN CHANDARS 

Sir, 

I have read Mr. Howard’s article on Chir in Chandars in your 
issue for August with much interest. For a long time I have thought 
that chir, if it could be got to grow, offered the best .solution of 
this problem. I have little faith in Dalhergia sissir. an overwocxi 
of this species did not protect sal from frost in the F. R. I. planta- 
tions at Dehra Dun and when most needed in January it has shed 
its leaves. The object of this letter is to ask Mr. Howard to give 
Pmus caribea a trial under similar conditions. This pine is very 
much like chir but is not a mountain tree. It stands greater heat 
and cold than chir in South Africa. Seed should be obtained from 
British Honduras and not from the U. S. A. and no doubt the 
(xmservator of Forests, Belize, would gladly supply. We had diffi- 
culty witli growing it at Dehra Dun but I see no reason why these 
difficulties should not be overcome in the same way as Mr. Howard 
has overcome the difficulty of growing chir. 

TRAWscoia), WEL.SHP001., Yours faithfully, 

August, 51, 1939, GERALD TR£VOIt< 
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GUL MOHUR 

Sir, 

The Gul Mohur tree, known to most of us as Poinciana regia 
but now disguised by the botanists as Delonix regia, is one of the 
most beautiful and well-known flowering plants. It gives out scar- 
let or golden yellow flowers in large, erect panicles in the hot and 
early rainy season. But the seeds by which the species is propa- 
gated have such a hard testa that controlled propagation is very 
difficult unless some artificial treatment is rendered to them. An 
experiment to find out the best means to get germination within 
the shortest possible time has, therefore, been carried out in the 
forest experimental garden at Hintx). T his has indicated that seeds 
placed in boiling water and allowed to soak in it, as it cooled, gave 
the highest germination, this seed being sown only w^hen the testa 
has swollen. The above treatment was also tried with four-year- 
old seed and gave as good germination as with fresh seed. The 
seeds wxre collected in different years from the same tree. 

The details of the experiment with the two sets of seeds are as 
follows: 


Treat* 

meat 

Date of sowing 

Period oi’ 
initial gcrini* 
nation in days 

Periotl of 
maxinium ! 
germination 
in firi-t year 
in days 

Germination 
per cent. 
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1 

15th July 1937 

8 

38 

31 % 

2 

27th July 1937 

10 

29 


3 

Ditto 

13 1 

20 j 

10% 
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4 

3rd April 1937 

« 

10 

30% 

5 

10th August 1937 

5 

0 

26% 

6 

lit July 1937 

9 

10 

4% 

7 

10th August 1937 

« 

14 

9% 

S 

4th July 1937 

i 

12 

6% 
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1. Seeds were placed in boiling water and allowed to soak 
for five days and only tliose seeds whose testa was 
swollen were picked out and sown each day. 

Seeds soaked in cold water for lo days. 

3. Seeds untreated. 

4. Seeds placed in boiling water and allowed to soak for 

four days. 

5. Seeds placed in boiling water for one day only. 

6. Seeds untreated and sown in field conditions. 

7. Ditto manured bed. 

8. Ditto manured box. 

Parker's book, “Forty trees common in India/' states at page 
46 that the best plan is perhaps to sow plenty of seeds as soitie may 
germinate much sooner than others. This method may give the 
gardener some seedlings sooner or later but the high cost of the 
seeds, as much as Rs. 4 or Rs. 5 per lb., will make him think twice 

before he adopts this method. On the other hand, treating with 

boiling water gives a reasonably high germination within a few 
weeks. > 

Yours faithfully, 

R, B. GUPTA, 

Ranchi, Bihar. Forest Research Ranger, 


REVIEWS AND ABSTRACTS 

GOVERNMENT OF INDIA CENTRAL BOARD OF 
IRRIGATION, QUARTERLY BULLETIN NO. 13, JANUARY 
TO MARCH 1939 

Publications received in the Board’s Library during the, quarter 
have been summarised in the Literature Section of this valuable 
Quarterly Bulletin. The following will be special, interest to 
foresters in India: 
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“THE ENGINEER/’ VOL. CLXVI 
No. 4 S^l, DATED 4TH NOVEMBER 1938, 

Soil Erosion : Newhouse. 

The author discusses the problem of erosion, its effects and 
its remedies in a series of two articles of which this is tlie first. 
Before explaining how erosion occurs he gives the oflicial figures of 
the U. S. A. Erosion Survey completed in 1934 and revised in 
1935. 7 'he area of the United States, excluding rough mountains, 
canyons, rock and w^ater is about 1,750 million acres of which near- 
ly 1,200 million acres have been more or less diiinaged by erosion. 
Of these 1,200 million acres, 113 million acres are classified as es- 
sentially destroyed for future tillage, 170 million as having lost 
three quarters of the top-soil and 790 million acres as having lost 
one quarter to three quarters of the top-soil. T hough precise figures 
are obtainable for the U. S. A., similar damage is occurring the 
wide world over. The author then describes the process of erosion 
which he explains is the middle term of a sequence — denudation 
erosion-desiccation. In prehistoric times till man’s activities inter- 
vened, “geological erosion” w^as a natural process which was more 
than balanced by the forces producing the soil, and the dense 
vegetation and forest which covered the land prevented rapid run- 
off and conserved the soil and moisture. With the ploughing up 
of the soil and the destruction of the grass (over by the cattle 
begins the denudation which leads to erosion. Data obtained from 
experiments in the United States on the effect of denudation and 
cultivation on run-off are given. ITie high run-off from denuded 
soil causes a rapid flow* of water which carries away the soil. In- 
creased run-off also reduces the percentage of water that soaks into 
the soil, decreasing the non-rainy season flow of rivers, and reducing 
the level of the sub.soil water table. No definite data .seem to be 
available to show that denudation and erosion have increased the 
Hood discharges of main rivers. A statistical investigation made 
some ten years ago show^ed no correlation between the floexis on 
large rivers and the degree of deforestation in their catchments. In 
smaller caichmeius however the effect of denudation is definitely 
to cause devastating flotxis. 'TTie effect of denu.lation on the regime 
of a large river is wxll illustrated by the changes of the Murray 
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River in South Australia where the winter flow now is about three 
times the summer flow whereas previously it was steady all the year 
round. The silting of reservoirs is another disastrous effect of ero- 
sion of which several examples in America are quoted* 

No. DATED IITH NOVEMBER 

Soil Erosion : Newhoxise, 

Continuing his article in the previous issue of this journal, the 
author describes the causes and effects of wind erosion, and goes 
on to discuss the methods of prevention and control of erosion. 
Erosion can only be prevented by the science and art of the agri- 
culturist. Agricultural practices such as strip cropping, contour 
ploughing and terracing are briefly described and the general 
principles of building check dams and other works for reducing 
the velocity of the run-off water are briefly explained. Finally the 
author examines two areas of archaeological excavations in the 
light of our present knowledge of erosion, with a view to ascertain 
what part was played by erosion in those past civilisations whose 
ruins arc scattered all over the world. On^ area is the Sinai, the 
exploration of which is described in a Ixwk entitled “The Wilder- 
ness of Zin.“ The second area is the Tarhn or Lop Basin in Cen- 
tral Asia described in the b(K)k entitled “Pulse of Asia.“ The author 
examines critically the descriptions and the discussions concerning 
these areas as given in the books mentioned above, and points out 
that the cause of the ruin of the areas is not a i>ecular change of 
climate but mainly due to denudation and consequent erosion. 

No. imltcd 9TH December 1938 

Reinforced W^d as a Structural Material , — The characteris- 
tics and advantages of wood which has been reinforced by im- 
pregnation with synthetic resin were outlined in a paper on 
“Plastics," read before the Institution of Structural Engineers. The 
latest developments are along the lines of the laminated material 
practice, that is, veneers of wood are treated with bakelite resins, 
built up into boards or beams, and consolidated under heat and 
pressure. Beams 30 feet long can be built up without any fear of 
weak spots, and distortions are eliminated while tensile, compres- 
sive and shear strengths are improved. 
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No. DATKi) i6ih Dkckmbi r, i9^^8 

Decay of Timber and its Prevention . — A pamphlet issued re- 
cently by the Department of Scientific and Industrial Research deals 
with the decay of timber and its prevention. Information is given 
on the diagnosis of decay and recommendations are made for the 
prevention of attack in standing limber, felled logs, sawn timber 
in storage, and timber in use. 

No. 4330 DATKD (>TH JaNI’ARV, 1939 

Clay — A paper entitled “The Mysteries of C^lav Struct ures“ 
was recently read to the Junior Institution of Kngineers by Dr. 
Herbert Chatley. The main subject of the paper was the work of 
Terzaghi which forms the foundation of. the new science of .soil 
mechanics. The equilibrium of clay and the effect of the viscosity 
of water in the capillaries on it are explained, and Terzaghi’s 
“Oedeometer,“ which is an apparatus for studying the behaviour 
of clays, is described. 

No. 4331, DATF-D 13TH January 1939 

Shale Oil as a Wood Presenmtive . — For a number of years 
Estonian shale oil has been used by that country’s national railways 
as a preservative for wooden sleepers. It is expected that its use 
as a wood preservative wdll increase considerably in foreign markets 
following a series of experiments made by the State Railways Depart- 
ment and 'Fechnical Institute W'hich have produced very favourable 
results. 


No. 4336, DATFD 17TH Ff.BRUARY I939 

Materials of Comtruction in China . — Bamboo is used for a 
variety of purposes in engineering in China. Buildings made entirely 
of bamboo are universal in country districts. Exhibition halls of 
100 feet width have been built entirely of this material. Very little 
information amcerning the strength of the material is available but 
the few results of certain tests made in China recently are given in 
this article. Tests made in Canton with bamboo as a reinforcing 
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material for concrete work show ihat struts i foot long» inchevS 
in diameter, and with an average wall thickness of J inch supported 
a weight of 15,050 lbs. After the first rupture had taken place, this 
section continued to support a load of 11,1)50 lbs. Bamboo rein- 
forcements have been used in Chinese Government railways for con- 
crete friction piles in bridge foundations. The Whangpoo Conser- 
vancy Board, Shanghai, used baml^oo as reinforcement for concrete 
plates below water for a vertical bunding. There are very few data 
concerning the rate of decay of ihe bamboo when used in this way, 
nor is there any reliable information on the shrinkage of bamboo 
under water and in concrete. Results obtained in gave the 
ultimate compression strength of bamboo at 5,500 lbs. per square 
inch, the ultimate tension stress at ij^.ooo lbs. per square inch and 
the ultimate shearing .stress at 450 lbs. per square inch. The outer 
layer of bamboo has been used for centuries by the Chinese for 
making ropes for suspension bridges. BambcK) ropes used on a sus- 
pension bridge ^^50 yards long and 9 feet wide in Western Cdiina 
are each 21 inches in circiimfereiue. llierc are ten bamboo cables 
fastened to huge capstans embedded in masonry which arc revolved 
by spars to keep the cables taut. Not a single nail or piece of iron 
is irsed in the whole structure, hvery year the cables supporting the 
floor of the bridge are replaced. In testing short pieces of bamboo 
by compression it was found that failure occurred by shear. The 
tests further showed that the outer layer of about 10 to 15 per cent, 
of the total thickness of the material is stronger than the inner one. 
1 he expansion of bamboo due to heat within tenqierature limits to 
which concrete is usually subjected is negligible. 

4337 * tMTFu 2410 Feuruary 1939 

Letters to the Editor . — A correspondent referring to the article 
on the strength of bamboo in the previous issue suggests that failure 
of the material is not due to shear but due to the bending of the 
thin walls laterally by the ovalling of the tube. A bamboo will fail 
very quickly with moderate bending by the development of longi- 
tudinal cracks between joints. If, however, a series of short servings 
of string is applied at intervals of five or six diameters the hmxhoo 
can be bent repeatedly m a bow without causing failure. 
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ENGINEERING 
VOL. CXLVI 

No. 3803, DAiED 3Ri> December 1938 

River Control Problems: Chatley, 

In this article, which is the second of a series on river control 
problems in China, the author discusses the effect of deforestations 
on river floods, and the effect of increased run-off caused by deforesta- 
tion and improved drainage on climate and rainfall. It has been 
pointed out that the rainfall in land areas originates from moisture 
brought in from the seas by the wind and the evaporation of water 
that has previously fallen on the land. An increase in evaporation 
or transpiration at any point in an area increases the leeward mois- 
ture circulation, and reduction of evaporation and transpiration 
caused by improved drainage and deforestation will decrease it. In 
practice, however, it rarely happens that the magnitude of river 
works is such that the improved drainage can produce appreciable 
climatic change. The author also thinks it improbable that afforesta- 
tion can be an effective or economic preventive of floods. 

VOL. LXLVII 

No. 3809, DATED 13TH January 1939 

Soil Erosion and Consenfation in the United States, — In this 
article an account is given of the experience with erosion in the 
United States of America and of the measures being taken to control 
it. Erosion control work is under the supervision of the Soil Con- 
servation Service who have established about 175 demonstration areas 
in 35 states where farmers within the areas concerned are directly 
assisted in the task of controlling erosion. Other activities of the 
Soil Conservation Service include scientific studies into the nature 
of erosion and the effectiveness of various control measures, survey of 
erosion damage, and study of a number of watersheds with a view 
to recommend to the Congress measures for the better control of 
water run-off and mitigation of floods. The process of erosion is 
briefly described and the present status of erosion in the United 
States is summarised. A serious problem in connection with soil 
erosion is the silting of reservoirs. The reseryoir capacity of the 
£le{diant Butte dam in New Mexico has diminished by 13 per cent, 
c 
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in sto years while in «« years the Zuiii reservoir in New Mexico was 
filled with the products of erosion to 70 per cent, of its capacity. 
Other examples are quoted to show the serious effects of erosion on 
reservoir capacities. It has been demonstrated that a permanent 
reduction of the silt content in contributing streams by means of 
erosion control practices in the watershed is possible. Improved 
agricultural practices including terracing, contour strip cropping, 
cover cropping, etc., for the prevention of erosion are discussed. 


No. 3811, DATED liyiH January 1939 
Soil Erosion and Consenuiiion in the United States . — ^This 
article is continued from a previous issue. It deals at length with 
the construction and maintenance ol terraces of various types. Other 
methods of land cultivation and management for the prevention of 
erosion and conservation of soil moisture are also dealt with. 


No. 3816, DATED 3RD MARCH 1939 

Soil Erosion and Consewation in the United States. — This 
article is in continuation of a previous one on the subject. Further 
descriptions of typical damages caused by erosion are given, and the 
measures that have been successfully adopted for control are 
described. Until a few years ago, little thought was devoted to the 
disposal of the water once it had been diverted from a field by a 
terrace, and this led to disastrous gullying. Several methods are now 
used to deal with the discharge of terrace water so that no harm is 
caused thereby. For terrace outlets on steeper slopes, a series of 
bailie dams throughout their length to break the force of water is 
recommended. Masonry drops of several types are used for the final 
discharge of field drainage into creeks or other stabilised run-off 
channels. Two types are described and illustrated. Methods of 
control of gully erosion are next discussed. The best method is the 
construction of check dams of masonry or brushwood, etc., at suit- 
able points. Considerations governing the types of such dams and 
their location are discussed. Finally, some particulars of the organisa- 
tion known as the Civilian Conservation Corps who are engaged 
in many of the erosion control works is given. This organisation 
originated in a plan to give temporary employment to unemployed 
civilians of age between 17 and 2$. The maximum term of service 
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is two years. The eiirolees receive 30 dollars per month as pay. 
The Corps exists as an independent organisation working under the 
technical supervision of various Government departments such as 
the War Department, Bureau of Reclamation, etc. 

AGRICULTURE AND LIVESTOCK IN INDIA 
VOL. IX 

Part 1 — ^January 1939 

Drain of India's Agricultural Wealth or the ) Joshi 
Problem of Soil Erosion in India. ) Kanitkar 

This article deals with the problem of soil erosion in India. 
Millions of tons of surface soil are being lost every year by erosion, 
making the land poorer for crop production. Extensive areas have 
been damaged in this way in the riverain tracts of the Junma and 
the Chambal rivers. In the central and peninsular tracts of India 
the effects of erosion, though less spectacular than in the riverain 
tracts, are far more extensive, and the problem demands immediate 
attention. Erosion investigations have been carried out in many 
countries, and the latest and most compreliensive notes on the sub- 
ject are the two technical publications of the Imperial Bureau of Soil 
Science by Messrs Eden, Jacks and Whyte. Other works by various 
authorities are also mentionetl. Some investigations have also been 
carried out in India and special mention is made of Dr. Gorrie's 
works in this connection. 

There are mainly two types of erosion, namely, ravine erosion 
and field erosion. The former type is restricted to riverain tracts 
while the latter type is universal. How this type of erosion occurs 
and results in sheet and gully erosion is explained. Experiments 
carried out in the Bombay Presidency from 1929 to 193^ show that 
the average annual loss of soil may amount to 35 tons per acre from 
a land with clay loam soil with a slope of 3 per cent, and an aver- 
age rainfall of only inches. Factors influencing erosion are next 
discussed, and the protective value of grass and standing crops is 
explained. The effects of erosion on the fertility, water-holding 
capacity and underground drainage of the soil are described. 

Methods of controlling erosion are then discussed. In dealing 
with field erosion the construction of a series of small bunds at 
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definite gradients across the whole length of sloping fields has 
proved successful in Bombay. Terracing has also been tried with 
outstanding success. These methods are described in some detail. 
Foi the control of ravining the construction of well maintained field 
embankments at the heads of ravines, and a programme of afforesta- 
tion arc recommended. 

INDIAN ENGINEERING 
VOL. GV 

No. 1 — AM ARY 1939 

Deterioration of Structures in Sea Water. — A Committee of the 
Institution of Civil Engineers has been investigating the deteriora- 
tion of structures in sea water since 1916. The first report of the 
Committee was published in 1920 and the seventeenth report has 
appeared recently. The report now published gives details of 
investigations of the deterioration of timber, reinforced concrete and 
steel structures and the results obtained. There investigations have 
been in progress for some years now, and more definite conclusions 
have been arrived at than in the previous report. The main investi- 
gations and the results obtained are briefly described herein. 

No. 9 — February 1939 

Decay of Soft Woods. — Descriptions of the principal fungi which 
cause decay in soft wood and a key by which they may be identified 
are contained in a Forest Products Research publication issued re- 
cently by the Department of Scientific and Industrial Research. 
Methods of preventing decay in stacked timber, railway sleepers, 
wood paving blocks and timber poles are described. 

THE ENGINEERING NEWS-RECORD 
VOL. 121 

No. 3, DATED 19TH January 1939 
**Rainmaker^' Helps Soil Conservation: Coherly. 

An artificial ‘'rainmaking"' device is being used in soil conserva- 
tion engineering to determine the run-off rates which govern the 
spacing of the terrace ditches on terraced land. It was devised for 
one of the projects of the Soil Conservation Service. Ordinary run- 
off formulas are not applicable to small areas such as that of a terrace 
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widths and as very little information on run-off was available in the 
area, only actual run-off measurements with artificial rain of various 
controlled amounts could answer the question. The “rainmaker'* 
that was developed consists of a truck-mounted supply tank from 
which a hand pump forces the water to a pressure tank feeding a 
spray pipe 6 feet above the ground. The sprayed area is 9 feet by 
14 feet and is enclosed with canvas curtains to prevent loss of rain 
by wind. A gathering tank at the lower side of the sprayed area 
enables the run-off to be measured. By means of the pump and the 
pressure tank any rain pattern may be simulated as to length and 
intensity. Experiments with the “rainmaker” indicated that run- 
off is not proportional to slope but depends on the physical and 
chemical characteristics of the soil and the density and type of. 
vegetative cover. I’ime-distribution of rainfall effects run-off. Some 
of the soils were found to have little absorbing capacity so that the 
first part of a rainstorm filled the pores, and all follow^ing rainfall 
ran off almost completely. After collecting all the information 
possible the spacing of the terrace banks was calculated from maxi- 
mum rate of run-off and capacity of terrace ditch. A year's experi- 
ence with terraces designed on the basis of data supplied by the 
rainmaker shows that the calculations based on the data are very 
nearly correct. 

PROCEEDINGS OF THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS 
VOL. 64 

No. 10, December 1938 

The Yellow River Problem \ Todd and Eliassen, 

This paper presents a study of the problems connected with 
the Yellow River in China. This river has offered many problems 
in view of the high silt load carried by it. the numerous changes 
in its course, and its floods. During recent years these problems 
have been studied and hydraulic data have been collected in an 
effort to obtain a clear understanding of the many problems offered 
by the river. This paper describes these studies and presents the 
data. Proposals for a general regulation programme are also out- 
Jihed, based on the recent investigations. 
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After giving a short account of the recent studies carried out 
in the field and the laboratory in connection with the flood, silt, 
erosion and control problems of this river, the authors describe the 
various attempts made in the past to cope with the Hood problem 
and the major accidents that have occurred to the dike system. The 
physiographical features of the Yellow River basin are next des- 
cribed. Hydrological conditions and their effect on the floods are 
next discussed. Data on the frequency and magnitude of floods 
and the amount of silt carried by the river in flood are presented 
and discussed. Investigations of the scour and refill action of the 
river are described, and conclusions drawn from these and other 
investigations and study of data are given. Finally, proposals for 
flood control and regulation of the river are put forward and criti- 
cally discussed. These include detention basins, spillway flow on 
both sides of the river in certain reaches, a by-pass channel, earth 
dikes, control of soil erosion by afforestation and control of run-off 
by increasing the brush and forest cover in the upper parts of the 
catchment. The feasibility of certain proposals for the utilisation 
of the river for power production, navigation, irrigation, etc., is 
also discussed. 


OTHER PUBLICATIONS 
Consenvation of the Soil: Gustafson. 

This book deals with soil erosion and its control with special 
reference to conditions in the United States of America, In an in- 
troductory chapter the author describes how the clearing of forests 
and prairie grasses by the white settlers for the purpose of growing 
crops resulted in the destruction of the natural adjustment between 
soil, slope and climate on the one hand and plants and animals on 
the other, and led to the present erosion conditions. Soil erosion 
and its results are next discussed. Soil erosion may be caused by 
water, wind and wave wash. Characteristics of erosion conditions 
caused by these agencies are described. Damages caused by water 
erosion such as soil losses, destructive deposition of eroded material 
on good farm land and silting of reservoirs are discussed, and data 
showing the extent of such losses are presented. Of particular 
interest is a table showing the depletion of storage capacities of a 
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number of reservoirs surveyed by the Soil Conservation Service. Re- 
sults of wind and wave erosion aij'e also described. The important 
factors which affect soil erosion are next discussed. The natural 
factors include precipitation, latitude, slope of the land and the na- 
ture of the soil. The effects of these factors on erosion are con- 
sidered individually. Factors which are more or less under, man’s 
control include natural land cover, crops and tillage. Effects of 
natural vegetation such as forest and grass on soil erosion and run- 
off are considered and data are given of soil and water losses from 
lands with different types of covering vegetation. Effects of crops 
and tillage on erosion are dealt with. Close growing crops such as 
grassses, legume crops, clovers, alfalfa, millets and small grains 
retard erosion while clean growing crops such as cotton, corn, beans, 
potatoes, sorghums, etc., increase erosion. 

Practical measures for the control of S9il erosion are next dis- 
cussed. These include improved agricultural methods such as crop 
rotation, contour strip cropping, terracing, the development of 
meadows and pastures on steep slopes under cultivation, preserva- 
tion of forests on steep slopes where they have not been cleared 
and afforestation. The treatment of gullies in sloping land is dis- 
cussed in some detail and various methods of gully control are 
described including brushw'ood dams, masonry and concrete dams 
and other types eff check dams. Practical measures for the control 
of wind erosion on the great plains and of wave erosion on lake 
and ocean shores and on river hanks are outlined. The last chap- 
ter deals briefly with the effects of forestry and agriculture in 
general on the control of floods. 

NEWSPAPER CUTTINGS 

Chief Causes of Floods: Inquiry by Experts: 6th January 

This year’s floexis in the Ghagra and Rapti resulted in the 
United Provinces Government ordering an inquiry into the causes 
of floods and a special division has been created to study these 
causes and to verify the conclusions arrived at in the report of Mr. 
Wattal. The problem is considered to have an inter-provincial 
importance for it is stated that the main cause of floods is the silt- 
ing of rivers, particularly the silting of the Ganges at its delta, and 
the deforestation in Nepal. 
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On account of this ihtcr-provincial aspect of the ficohlena* 
the United Provinces* GoVtrttment suggested the convening « an 
Inter-Provincial Conferen^ iit which the Provinces of Bihar, Ben- 
gal and the Unit^ Provinces will he represented. This Conference 
is to be held now. It is expected that the Conference will resolve 
to appoint a Technical Sub-Committee to prepare material for ex- 
amination by an Inter-Provincial Commission. It is possible that 
experts may visit Nepal to study the extent of deforestation. Should 
the expert inquiry reveal that inter-provincial action can improve 
the situation, action will be taken on those lines, but if it is found 
that the situation is beyond control, then each Provincial Govern- 
ment will take whatever step$ it can to alleviate the suffering of the 
people. 

GARDEN ONCE, DESERT NOW 
Story of Punjab Rivers and Forests 
^th January 1939: Gian Chand, 

This article describes how unchecked deforestation in the hills 
causes excessive erosion which in its turn results in silting up of the 
rivers and decreasing their discharge and in some cases closmff «fp 
the rivers altogether. Gives examples ol the now dned-up ctianneis 
of Hakra and Saraswati in the Punjab, showing how once they were 
perennial rivers but now, on account . of excessive erosion in tlite hills, 
they have silted up and dried. States that due to deforestation, 
water levels in certain parts of the Punjab have fallen considerably 
and agriculture is seriously threatened. 

Restoration of Forests: Punjab Decision: ^th January 1939 
Realising the dangers of unchecked deforestation and grazing 
into the hills, a Committee visited many forest areas in the Punjab 
last year and studied the relations of the villager to his forests and 
to the Forest Department. Among other suggestions, the Committee 
suggested that in each village a panchayat or co-operative society 
should be formed and to this body should be entrusted the manage 
ment of all forests, grazing grounds and waste lands within the 
village area. This will be done with the expert advice of the Forest 
Department and under supervision of specially trained staff. This 
body will develop the forests and grazing and conserve the water mi 
soil by cutting and selling the timber at the proper time, arranging 
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rotational grazing, regenerating trees, shrubs and grass, etc. All the 
income from the forests and grazing grounds will go to this body 
and from this income will be met the cost of management. The 
^details of the scheme have yet to be worked out but the Punjab 
Government has accepted the principle for the Kangra District. 

Nature's Vagaries Checked by Villagers* Co-operation' 
i^th February 1939. 

Gives examples of co-operation among villagers as a result of 
which they could save their lands from being eroded by hill torrents. 
The residents of a village, known as Badhar, in Una Tahsil of 
Hoshiarpur District in the Punjab, resolved to fight the menace of 
erosion of fertile land and formed a co-operative society and entered 
into an agreement among themselves that they will reclaim their lost 
lands and protect what remained, and any breach in this agreement 
was to be punished by a fine. An elaborate programme of planting 
trees and growing grass on the waste land was adopted, with the 
result that the land thus treated began to increase in fertility and 
the society began to earn sufficient income by selling trees. Another 
village similarly formed a co-operative society and the results in this 
case were even more striking. 

EXTRACTS 

FORESTRY AT OXFORD 
By R. S. Troup 

An amended Statute concerning the School of Forestry, with 
regulations, was published in the Oxford Unwersify Gazette of April 
afith. The Statute was approved by Congregation on May and and 
the regulations come into force with it. A comparison of the new 
Statute and regulations with those hitherto in force will reveal a 
considerable raising of the standard of knowledge required by can- 
didates for admission to the Final Examination as well as a widen- 
ing of the scope of that examination. Whereas hitherto the normal 
avenue to the Final Examination has been a special Preliminary 
Examination of a comparatively simple nature, in future **No Candi- 
date will be admitted to the Examination unless either he has obtain- 
ed honours either in Honour Moderations in Natural Science or in 
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a Final Honour School, or is a Senior Student/' Candidates must 
produce evidence of having passed approved examinations in 
Botany, Geology, Physics and Chemistry, if these subjects are not 
included among those already passed in Honour Moderations or in 
a Final Honour School. Thus the prior qualifications required of 
candidates for the School of Forestry will be considerably higher in 
future than they have been in the past, and the School becomes, 
in part at least, a post-graduate one The changes which have taken 
place from time to time in the curriculum of the School of Forestry 
have been a natural outcome of the development of forestry in the 
Empire and the requirements of the forest services. A short account 
of the past history of forestry at Oxford, in its relation to these ser- 
vices, may therefore be of interest. 

Owing to its long-range chaiacter, forestry is particularly suit- 
able for State enterprise, and there are few countries in which the 
State does not own forests and employ a staff of trained forest officers 
to manage them. Nevertheless, in the great majority of European 
countries State forests occupy less than half the total forest area and 
private forestry is a matter of great importance. Where State control 
is not in force the management of private forests often leaves much 
to be desired and hence, in many toun tries, control is enforced with 
a greater or lesser degree of strictness. In view of the importance of 
forestry to the welfare of a country, the obligations of the State in 
regard to forest education are generally recognised. In some coun- 
tries, therefore, training institutions are maintained by the State, 
while in others forestry forms a branch of university study assisted 
by the State. Both methods have their advantages and disadvan- 
tages. 

Although in many European countries scientific forestry has been 
practised and developed for centuries, in' the British Empire its 
importance began to be recognised only after the middle of the last 
century, when steps were taken in India to form a forest service of 
qualified officers. In the absence of any recognised British school, 
these officers were trained for a number of years at the National 
School of Forestry at Nancy. In 1885 » properly equipped forestry 
branch was established at the Royal Indian Engineering College, 
Cooper’s Hill, a college maintained by the Government of India to 
provide officers for its own Services. Twenty years later, oh the 
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closure of Cooper’s Hill, its forestry branch was transferred to 
Oxford and the Oxford School of Forestry came into being in 1905, 
The school was established primarily lor the purpose of training 
probationers for the Indian Forest Service and for a number of 
years it was maintained by subsidies from the India Office. Up to 
1914 the great majority of its students joined the Indian Service, 
although a few obtained appointments in the Cilolonies and elsewhere. 

After the War recruitment in Great Britain for the Indian Forest 
.Service continued for some years and then ceased. Meanwhile, 
owing to developments in the Colonies, in Britain and elsewhere, the 
demand for qualified forest officers was maintained and has continued 
ever since, subject to fluctuations due tt) economic causes. The 
appointments secured by the 324 men who passed out of the School 
of Forestry between 1920 and 1938 may be classified as follows: 


Indian Forest Service (none after 1927) .. 114 

Colonial Forest Service ... ... ... 76 

Burma Forest Service (none before 1930) ... 24 

Dominions Forest Services ... ... 24 

Forestry Commission ... ... ... 12 

Other Government Forest Services ... .,. 8 

Private employment (forestry and similar work) ... 27 

Employment other than forestry' ... ... 39 


3H 

An impoitant event in the history of forestry at Oxford was 
the establishment in 1924 of the Imperial Forestry Institute, whose 
main functions are: (1) advanced instruciion, (2) research and (3) the 
service of information. The third function has been taken over in 
part by the Imperial Forestry Bureau recently established at Oxford. 
The Institute constitutes no charge on the University, but is sup- 
ported by contributions from the Forestry' Commission, the Colonies 
and certain other parts of the Empire. At the outset the Professor 
of Forestry^ was appointed its Director, a post which he held for 
eleven years. As the work of the Institute increased, it was felt that 
the duties of the Director should he separated from those of the 
Professor, although the latter should remain in nominal charge of 
the whole Department, As an experimental measure, therefore, a 
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separate Director was appointed in 1936,. but the system o£ dual 
control proved unsatisfactory, and in 1938 it was decided to abolish 
the post of Director and to unite the School of Forestry and the 
Institute more closely than before as a self-contained Department 
under the immediate charge ot the Professor. Ihis arrangement 
came into force on August 1st, 1939. During the fifteen years of its 
independent existence, from 19^4 to 1939, the total number of 
students attending the Institute was 351, giving an average of about 
«3 a year. If these numbers are maintained in future the post- 
graduate work in the reconstituted Department of Forestry will be 
considerable. 

Up to 1919 the course of instruction at the School of Forestry 
extended normally to two years, and led to a Diploma in Forestry. 
A Pass Degree was instituted in 1919, and not long afterwards a post- 
Graduate Diploma was substituted for the one previously in force. 
This arrangement is still in operation. The method of recruitment 
for the Forest Services has had some influence on the course of 
instruction provided. For some years probationers for the Indian 
Forest Service were selected from among candidates possessing a 
Degree with Honours in Natural Science, and were then given a two- 
year course of training in forestry with the aid of scholarships. 
Hitherto recruits for the Colonial Forest Service and the British 
Forestry Commission have been selected from among candidates al- 
ready possessing a Degree in Forestry. This method has one serious 
disad\'antage, namely, that many promising men are deterred from 
embarking on a training in a highly specialised subject in which the 
number of posts available is very limited; this has undoubtedly 
restricted the field of selection and lowered the general average 
standard of the recruits. 

In 1938 an entirely new method of recruitment for the Colonial 
Forest Service was announced, and this has been mainly responsible 
for the present change in the Forestry Statute. Under this scheme, 
while the door will not be entirely closed to graduates in forestry, at 
least a portion of the recruits will be selected from among candidates 
who have graduated with honours in natural science or in other sub- 
jects. Selected candidates, with the aid of scholarships, will then 
undergo a course of training in forestry extending normally to two 
years, this period being divided in the middle by an interval of 
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practical work (the ‘'apprentice tour”) in the Colony to which the 
scholar is to be appointed. This method of selection should 
secure recruits of a higher average calibre than the method hither- 
to in force. The interruption of studies occasioned by the 
“apprentice tour” may produce difficulties from the teaching point 
of view, but the system is worth a trial; it will in no way affect 
students other than those selected for the Colonial Forest Service, 
who will follow the two-year course of instruction without inter- 
ruption. 

So far as the Final School of Forestry is concerned, the new 
Statute, as we have seen, involves a marked raising of the standard. 
Although it will still rank as a Pass School, the avenue to it will 
be through Honours in one form or another, and the graduates 
turned out will have higher academic qualifications than most of 
their predecessors. Let it not be forgotten, however, that academic 
qualifications alone will not make the ideal forest officer. Of equal, 
if not greater, importance are such qualities as physical energy, 
self-reliance, administrative ability and capacity for handling sub- 
ordinates and getting work done . — The Oxford Magazine, ist June 
n)39- 


RURAL RECONSTRUCTION 

Of all the problems that India presents to-day, there are 
probably none so pressing, none so urgent as the problems of rural 
reconstruction and rural education; Rabindranath Tagore, who is 
better known as a poet, philospher, dramatist and novelist, ex- 
presses his ideas about our villages in the following statements; 

“Villages are like women. In their keeping is the cradle of the 
race. They are nearer to nature than towns and are therefore in 
closer touch with the fountain of life. They have the atmosphere 
whicli possesses the power of healing. It is the function of the 
village, like that of women, to provide people with their elemental 
needs, with food and joy.” 

“There was a time when our villages were in intimate contact 
with the manifold culture (rf this land. I'owns were administrative 
centres serving certain special purp<^, mostly of an official 
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professional character, while for the complete purposes of the 
people's life, the villages were cherished and served by all the 
capable persons of the land with the most of their means and the 
best that their minds produced. But to-day, for various reasons, 
villages are totally neglected. They are fast degenerating into serf- 
dom, compelled to offer to the ungrateful towns cheerless and un- 
intelligent labour for work carried on in an unhealthy and im- 
poverished environment.” 

Problems of Rural India . — The problem of rural reconstruc- 
tion in India is not the same as was the probleiii of reconstructing 
the devastated areas of France and Belgium after the Great War. 
Their problem was only that of reconstructing the brick walls of 
houses destroyed by cannon shells and bombs. The problem of the 
Indian villages is not so much to rebuild the tumbled down houses 
and mud huts as it is to revive and develop the vilhige life as a 
whole, in all its aspects, socially, culturally, economically and from 
the point of view of sanitation and health. 

More than three-fourths of the population of India depend for 
their maintenance solely upon agriculture and consequently live 
in villages, but, unfortunately, these villages, which form the 
real India, and the hulk of the population, have been 
totally neglected, T^he problem of rural reconstruction is manifold. 
It is economic, social, religious, educational and of health and 
sanixation. In order that it may be adequately and effectively 
attacked, all forces are required really and truly to reconstruct the 
whole of the country. All the sources that modern science has to 
offer us will have to be utilised in this task. 

Civilisation in every country has been changing but it has 
never changed so rapidly as during the present age. Our country 
cannot live on its past glory. That civilisation was good only so far 
as those days were conccnied. In order to suit the conditions of 
modern life and the present day civilisation, we cannot go back to 
the past and seek shelter in her glories. We have to free ourselves 
from the fetters of the old civilisation, keeping only what is best in 
it and building upon it with the materials that modern science has 
to offer us. Many of these modern ideas have to be imported from 
^he West, but they will have to be modified to suit our conditions. 
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The work of rural reconstruction, even of reconstructing the 
whole country, is being carried on to some extent even in some of 
the European countries. But probably no other country in the 
world presents so many problems as does India. It would not be 
altogether fair to criticise the Government for its neglect in attack- 
ing this problem, although the Government cannot be held blame- 
less. The village industries so necessary for the prosperity of the 
vast population of rural India, and which for centuries have been 
the mainstay of the prosperity of the country, have all been 
destroyed by foreign industries. The agricultural industry, which 
is the main occupation of about 75 per cent, of the population, 
has also been allowed to decay. The land-tenure system, the illi- 
teracy of the peasants, the lack of irrigation and many other 
causes do not permit the land to flourish. The farmers can hardly 
make a bare living and during years of drought they are driven to 
extreme poverty and starvation. 

The Coxintry of Extremes . — India presents extremes probably 
greater than those of any other country. Geographically, it shows 
extremes in climate, from the coldest to the hottest; from the most 
fertile’ soil to the most barren and arid tracts, from the highest 
rainfall to the lowest; from the most healthy spots to the worst 
forms of epidemic-ridden regions. Economically, there are the 
very rich people on the one hand, living in magnificent palaces, in 
ease and luxury, and the starving millions on the other, living in 
dirty mud houses, stricken with various kinds of diseases. 

Intellectually and spiritually, there are to be found in India 
some of the world’s famous poets, philosphers, artists and scien- 
tists, as well as saints and seers who claimed to have realised the 
Divine Truth, while on the other hand we find thousands steeped 
in ignorance and superstition. As to physical fitne.ss also, India 
can boast of some of the finest specimens of strong, sturdy and 
healthy men and women, while at the same time showing some of 
the poorest specimens of all humanity. It is with the millions of 
semi-starved people, sunk in piverty and despair, living in the 
open country and yet in the most insanitary conditions, and 
sufefmg from ail kind.s of diseases, that we are concerned here. 
In short^ the rural problems may be summarised as follows: 
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Cities like Bombay and Calcutta do not represent India. It is 
the Indian village which^ with all its worst sanitation, ipMance, 
distress and superstitions^ shows the true picture of real India. It 
is in the cottages of these 700,000 villages that the heart of this 
nation lies; unless, therefore, this heart gets proper nourishment, 
t^ body, i,e„ the nation, cannot hope to prosper any mre. 

An Indian agriculturist is the foundation on which the whole 
economic prosperity of India rests and upon which the structure of 
its social and political future must be built. But to-day he is 
completely sunk in the darkness of ignorance and is suffering very 
much from distress and poverty. He is completely in the clutches 
of the money-lenders and does not get sufficient food, clothing and 
proper housing. 

In connection with the solution of these problems, the great 
poet Rabindranath Tagore advises the young generation through 
his famous poetry as follows: 

*'Leave this chanting and singing and telling of beads! Whom 
dost thou worship in this lonely dark corner of a tem- 
ple with doors all shut? 

Open thine eyes and see that thy God is not before thee! 

He is there where the tiller is tilling the hard ground, and where 
the pathmaker is breaking stone. He is there with them 
in sun and in shower. 

And his garment is covered with dust. 

Put off thy holy mantle and even like him come down on the 
dusty soil! 

Come out of thy meditations and leave aside thy flowers and 
incense! 

What harm is there if thy clothes become tattered and stained? 

Meet him and stand by him in toil and in sweat of thy brow.” 

Thus it is seen that all our activities of rural reconstruction 
must centre round the villager and his village. In trying to solve 
these problems the entire social and economic order have to be 
chang^, and all the forces available will have to be employed. 
The Government has to he urged to take the matter in hand and 
spend more money on education, public health and agricultural 
improvement than it has done hitherto. In the very name of huht^^n 
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justice and in consideration of ihc worth of human life, the Cov- 
cTiirnenl ought to conic forward and contribute its share in remov- 
ing tile poverty of the people and freeing them from disease. 

Propaganda needs to be conducted on platform as well as in 
the Press to stimulate the people. The masses need to be made to 
understand India's position in comparison with tliat of other coun- 
tries. riiey also have to realise their own responsibility in the 
performance of the great task of retonstruction. In doing this the 
differences between the various communities, castes, cTecds and 
races will need to be carelully and cautiously adjusted. The people 
should be made to forget these differences for the sake of the com- 
mon go<Kl, and to lealise that anything that they <lo to help each 
other will react not only to their own good but to that of their 
Motherland also. 

Unless the people are willing to free themselves from evil 
customs and superstitions, to break the bonds of caste and them* 
selves give freedom to the millions who arc called “untonchablcs,” 
the country cannot exjiett to be free from the outside yoke. So, 
then, to attain true freedom, progress has to come from within. 
Many years ago I'agore expressed this, and his words stand as true 
to-day as they did then: 

“Whenever the peojilc of one single village will have learned 
effectively to combine for ilic promotion of health, 
education, employment and enjoyment of life of each 
and all within that village, they will have lighted a torch 
ill the path of Swaraj for the whole of India, t hereafter, 
it would not be difficiilt to light one torch from 
another, and so Swaraj will advance of itself, not 
only by the path traversed by the mechanical revolution 
of the charkha or such like, but along the route of 
multi-sided development illumined by its spirit of self- 
reliance.“ 

— M. /I. Kolkhede, B.Sc. (Research Scholar, Imperial 
Dairy Institute, Bangalore), in The Allahabad Farmer, VoL Xlll. 
No* 3, May 1939. 
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FOREST INDUSTRIES 

The holding ol a Forest Products Exhibition under the 
auspices of the Calcutta Commercial Museum has been a very timely 
move on the part of the Museum authorities. The economic signi* 
hcancc of forests has not been sufficiently appreciated by the lay 
public while the Government have only recently been awakened to 
the necessity of evolving a correct forest policy for India. The total 
area under forests in this country is about 89 million acres repre< 
senting about one-seventh of the total area of British India. There 
has, however, been a steady denudation of forests on account of the 
thoughtless manner in which they have been, and arc still to a 
great extent being, used by the people of the country and on 
account of the pressure on agriculture which, since the decay of 
Indian industries, has greatly increased rather than diniinishcd. This 
has been particularly the case with the Gangetic Plain Botanical 
Province, regarding which Mr. Calder observes in the Field Sciences 
of India: “It is agriculturally the richest part of India and is now 
to a very great extent given over to cultivation. With the exception 
of the Sunderban part, the flora, therefore, is not now what came 
from or what it would revert to if the hand of man w^erc removed. 
There arc records of its being covered at one time by vast forests of 
sal which have now' all but disappeared except on tfie slopes and 
at the base of its mountain boundaries.” Yet a sane forest policy 
is necessary for the preservation of agriculture itself and the agri 
culturist. Forests provide the cultivator with fodder for his live- 
stock, act as a second line of defence during a famine and are neces- 
sary as a protection for soils liable to erosion. Yet even the govern- 
ment departments which are suppo.sed to be tnanned by highly-paid 
experts have never succeeded in looking at the problem in its true 
perspective. Only about three years ago, a member of the Indian 
Forest Service thus spoke on the cross-purposes at which the differ- 
ent departments of the government often move: “The revenue 
department is anxious to collect its revenue, the forest department 
to grow trees, the agricultural department to cultivate better paying 
crops, the veterinary department to rear more stock, the local land- 
owner to keep a stud-bull, the irrigation department to find more 
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canal water, the public health authorities to improve the drinking 
water/' Thus the land under forests is subjected to competing 
demands, and ultimately the department that can, perhaps, talk the 
loudest wins. In any case, the forests suffer. 

India, being principally an agricultural country, will naturally 
try to relate her forest policy to the needs of agriculture. But 
forests are also an important industrial and commercial asset and 
the Exhibition at the Commercial Museum is intended to 
emphasise this aspect of the problem. It is well-known that forests 
yield many kinds of industrial products which can be used on a 
commercial scale. The making of paper pulp from bamboos, the 
extraction of iur}>eTitine, of oils, gums and resins — these are some 
of the well-known varieties <if forest industries which, however, yet 
await fuller exploitation. For instance, in our country, the use of 
well -seasoned timber for interior decoration is yet to be developed. 
A recent report of tlie Dehra Dun Institute pointed out the commer- 
cial possibilities of plywood and expressed the opinion that the 
starting of a plywocnl mill in Calcutta was bound to be a profitable 
proposition. Again. wcmkI preservatives like the Ascu. which can be 
a very cheap substitute for creosote crude oil treatment and is already 
being extensively used over certain railways in India on account of 
its cheapness, offer a profitable field of re.search. In fact, the far- 
reaching effects of research can hardly admit of any precise deter- 
mination. Even artificial silk can be pnxiuced wdih the help of 
bamboo pulp. In short, a proper exploitation of our vast forest 
resources can add greatly to the wealth of India. What is required 
is an appreciation of the proper value of this gift of nature. 
Fortunately, science has already provided man with a knowledge of 
the true functions of forests and if ilie results of science are applied 
to the service of India, we can Imik forward with confidence to the 
creation of the new sources of wealth for the people of the country. 
FLxhibitions go far towards popularising the knowledge that science 
provides us with and we congratulate our friend, Srijut Jnananjan 
Ncogi, on having arranged this exhibition and popular lectures in 
connection with the same. Let us hope that the magic touch of 
capital will not fail to utilise this knowledge to proper advantage. — 
Wndm^han Standard, datrd the ^oth June 1^3^. 
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The following information is taken from the statement lelating to the 

IMPORTS 



QUANTITY (cubic tons) 

ARTICLES 

Month of Atjovst 

6 Months, Ut April to 

3l8T August. 


1937 

1038 

1939 

1937 

1938 

1939 

Wood and Timber 
Teakwooil— • 

Siam . . 

23 

18 


384 

636 

30 

French Indo-China 

141 

118 

348 

831 

2,445 

2,362 

Burma . . 

11,376 

11,323 

14,636 

65,943 

62,471 

61,002 

Java 

1,121 

283 

186 

2,310 

1,250 

1,542 

Other countries 

25 



517 

10 


Total 

12,(i60 

11,742 

16,170 

69,985 

66,812 

64,936 

Other than Teak — 
Softwoods 

Matchwoods 
lJnspeciiie<l (value) 
Firewood 

Sandalwood . . 

1,749 

566 

. 

L034 

658 

(H) 

840 

571 

68 

21 

8.588 

4,833 

289 

55 

6.869 
' 4,435 

286 ' 
46 

5,788 

4,483 

240 

57 

Total . , 

2,364 

1,752 

1,500 

13,765 

1 1,636 

10,568 

Manufactures of Wornl 
and Timber— 
I'umitttTO and fJabi- 
netware 

Slippers of wood 
Flywood (tons) 

Other manufactures 
fd wo<m1 (value) , . 

160 

515 

*241 

1 

251 

2,753 

iii 

2,286 

598 

3,303 

Total 

m 

241 

640 

3,(K)4 

2,419 

3,901 

Total Volume of Wood 
and Timber 


.. 





Other Products of Wood 
and Timlwr — 

Wood pulp (cwt.) . . 

9,000 

22,926 

18,603 

96,348 

139,620 

71,870 
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Seaborne Trade and Navigation of British India for August 1930 : 

IMPORTS. 



VALUE (Rupees) 

ARTKXES 

Month of AuotraT 

5 Months, Ist April to 

31st Auou.st 


1937 

1938 

1939 

1937 

1938 

1939 

Wood and Tim her 
Tetikwood — 

Siaui 

4,248 

1,003 


45,498 

81Ji54 

3,330 

French Indo-China 

14,953 

17,578 

34,387 

89,530 

2,98,01 1 

2,53,007 

Burma 

14,50,219 

15,31,774 

18,33,725 ■ 

81,75,952 

83,00,735 

70,58,705 

Java 

1,30,732 

32,558 

19,195 

2,87,539 

1,37,030 

1,59,029 

Other countries 

2,711 



50,190 

800 


Total 

10,08,803 

15,83,513 

18,87,307 

80,54,721 

88,84,130 

80,75,397 

Other than 'Peak — 
Softwoods 

Matr'hwocMls 
tlnsjjerified (value) 
Fiivwooil 

Sandalwood 

1,34,140 

37.984 

735 

73,382 

47,230 

904 

55,911 

37,588 

1,020 

3,880 

! (;,41,955 
2,90,347 

4,332 

18,383 

5,17,014 

3,00,279 

4.270 

13,329 

3,80,975 

3,17„337 

3,010 

13,738 

Total 

1,72,859 

1,21,522 

!t8,399 

9, .55.0 1 7 

8, .34, 898 

7,15,000 

ManufacturHS of WtXKl 
and Timla^r — 
Furnitui'C and (!ahi- 
netware 

SJeeiMU*« of wood 
I*lywo(Kl (tons) 

Other manwf4udur.is 
of wood (value) . . 

2,14,533 

24,934 

1,I8»,299 

1,02,257 

1,30,717 

90 

5S,(M)8 

1,31,113 

1,92,895 

.30,(05 

.88,814 

1.28,074 

9,!>5,947 

.38,572 

5. . 89. 800 

8.00. 537 

7,15,993 

19,270 

5.02,139 

(;.97,0.52 

0,79,112 

84,335 

0,14,098 

0,71,974 

Total 

5,08,023 

3,25,928 

4,40,398 

24,24,850 

19,35,300 

28,49,519 

Tot al value of Wood 
and I'imber 

21,00,392 

21,09,r»09 

23,97,088 

1,19,48,489 

l,23M591 

1,12,89,910 

Other Proflucta of W^xx;l 
and Tiinlnir— . 

Wood pulp (cwt.) ♦ . 

02,088 

2,14,784 

1,24,177 

7.31.798 

13,40,421 

5.49,480 
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QtUOTrTY (OUBKI TONS) 


ARTICLES 

MoHth of AnonsT 

5 Monthh, 1»t April to 

3l8T Auodbt 


1937 

1038 

1939 

1037 

1938 

1939 

Wood and Timbkr 
Teakwood — 

To United Kingdom 

35 

2 


100 

2 

20 

„ Germany 

, , 


, , 


1 

, . 

„ Iraq 

15 

32 

227 

100 

140 

268 

„ Ceylon 

1 



1 

1 

30 

„ Union of South 
Africa 







„ Portuguewi Eaafc 
Africa 







„ United Staten of 
America 







„ Other countries 

59 

292 

78 

289 

820 

835 

Total 

107 

299 

305 

487 

994 

M53 

Teak keys (tons) 







Hardwo^s other than 
teak 




3 



Unspecified (value) 
Eirewood 


•• 

•• 

115 


•• 

Total 



■ -A 

118 


•• 

Sandalwood — 

To United Kingdom 

4 



<1 

11 


„ Japan 

7 

18 


13 

22 

’ 51 

„ United States of 
America 

51 


10 

218 

135 

49 

„ Other countries 

22 

12 

12 

liM 

53 

112 

Total 

84 

30 

22 

431 

221 

209 

Manufactures of Wood 
and Timber other 
than Furniture and 
Cabinetwart!! (value) 

■ 






Total volume of Wood 
and Timber 

BH 




. . 

. , 

Other Products of 
Wood and Timber 

No data 


I 

^ 0 d a t j 

i 
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EXPORTS 


VALUK (RUPKKS) 


ABTICLfiy 

Month of Auoust. 

5 Months, 1st April to 

3l8T AL'GOST 


mi 

1938 

1939 

1937 

1938 

1939 

Wood and Timber 







Teakwood — 







To United Kingdom 

4,6(K) 

:175 


11,438 

375 

2,600 

„ Germany 





150 

„ Iraq 


7,047 

7,004 

22,539 

42,223 

16,431 

„ C^eylon 

„ Union of South 

100 



100 

154 

2,145 

Africa 







„ Portuguese East 
Africa 







„ United States of 







America 

,1 Other countries 

17,5:10 

91,181 

17,718 

78,249 

2,77,103 

1,61,059 

Total 

27,038 

99,203 

24,722 

1,15,326 

3,20,(H.»5 

1,82,235 

Teak keys (tons) . . 
Hardwoods other than 




•• 

•• 

.. 

teak 




840 

72 


Unspecified (value) 
Pirewood 




1,027 



Total 




1,867 

72 


Sandalwood — 

1 






To United Kingdom 

4,0(JO 



6,600 

12,375 


Japan 

„ United States of 

fi,8(K) 

19,80i> 


13,400 

23,773 

54,025 

America 

50,H(K) 


i 11,000 

2,16,840 

1,42.000 

49,IU> 

„ Other countries 

20,145 

ib,e«2 

10,250 

1,96,5.38 

55,239 

1,05,792 

Total 

81.745 

30,462 

21,250 

4,33,378 

2,33,387 

2,08,927 

Manufactures of Wood 







and Timber other 
than Furniture and 
CaMnetware (value) 

25,229 

38,481 

28,655 

1,04,986 

1,72,143 

1.24, U»2 

Total value of Wood 







and Timber 

1,57,089 

1,82,686 

1 

95,107 

14,28,-549 

8,37,402 

Ml, 921 

Other Frodttote of Wood 







andl^Biber 

No Data 

N 0 

Data 
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INDIAN FORESTS 

DECEMBER 1939 

ARTIFICIAL REGENERATION OF WENDLANDIA 
EXSERTA D. C. 

By N. P. Mohan, i.f.s. 

Sammary. — Seed should be collected towards the end of May or begin- 
ning of June and sown in pots or boxes, lightly covered with soil which 
should be disturbed on the seventh day. To be kept shaded. Watering 
by can with very fine rose. Surface should never be permitted to dry up. 
Germination after eight days. Pricking out in pots when the seedlings are 
one to two inches high. Planting in the following year. 

Inlroduction , — Parker in his “Forest Flora for the Punjab with 
Hazara and Delhi” says that Wendlandia exserta “has been suggested 
for afforestation work but it appears to be difficult to grow from 
seed. I have tried it several times without success. The plant is 
ornamental when in flower and would be worth growing in gardens.” 
This was written as far back as 1924. I he Divisional Forest Officer, 
Hangra Forest Division, inquired from the Research Division, in 1933, 
the best way of growing the species from seed but could get no help. 

Central Silviculturist, loo, had no information. The Research 
Division sowed the seed (or what it thought was seed) in patches at 
Nurpur in 1934 but fared no better than Mr. Parker. Subsequent 
spasmodic efforts produced no better results. The species was taken 
for intensive work in 1938 at the Nurpur Research Station (situated 
in Kangra Division at an elevation of 1,900 feet; average rainfall 57 
inches of which about 45 in^;hes fall from June to September). 
Repeated successes in 1938 and also in 1939 are an excuse for this 
article. 

The tree is very common in Kangra Division and ascends up to 
nearly 4,000 feet but is more frequent between 1,000 feet to 3,000 

A 
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feet. It is a pronounced colonist of newly exposed soils land- 
slips and steep slopes). On landslips on clay in Kangra it comes up 
in groups wherever the falling debris has a chance of resting or 
remaining stable for some time. Slips occur during the rains, when 
the soil remains fairly soaked with moisture: the atmosphere is hot 
and moist with occasional intervals of brilliant sunshine^* the 
weather is muggy and clammy. It, is under such circumstances that 
germination takes place in Nature and the basis of all trials has been 
to create as close an imitation of natural surroundings as possible. 
These conditions are: 

(i) The site of trials is free from circulation of air; particular* 
ly hot and dty^ 

(it) Soil is kept constantly moist. 

(ni) Seed-bed is exposed to sunshine at some time. 

{ixj) Little or no covering of the seed as in the natural habitat 
of the species mineral soil is being constantly exposed 
by erosion. 

(t;) Occasional disturbance of the soil for the same reason as 
in (it/). 

(t//) Soil medium to be such that there will be no weed 
growth of any kind. 

No.(/) was ensured by making trials in a small compound 
(measuring 22 feet by 14 feet) with walls seven feet high. This small 
area was a complete imitation of natural surroundings. Other items 
were not difficult to control. 

The tree flowers from March to May and at Nurpur the best 
season for collecting seed proved to be end of May and beginning of 
June. Too early and too late collections contain a very small propor- 
tion of fertile seed. Collections made late in the season only result in 
the collection of capsules from which the seed has already escaped. 
Seed can be collected by shaking the capsule— bearing branches (ripe 
capsules are yellowish brown) after stretching a cloth beneath it 
when no wind is blowing. Seed is minute, not larger than a pin 
point. Duthie in his flora of the Upper Gangetic Plaan says that it 
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is ‘'obscurely'- winged, but it is not at all winged. It is yellowish or 
dark brown, rugose and oily (if crushed against a piece of paper, it 
will produce a grease spot). Tests so far show that it retains its 
viability for at least 14 months. No special precautions were taken 
in storage. It was merely kept in an ordinary envelope. Profuse 
germination was obtained principally under two methods, viz, (i) 
Rise of water by capillarity and (ii) watering by can with very fine 
rose. 

(/) Rise of water by capiUnrity, — Sowings were done in bottom- 
less pots (five by five inches) placed in flat, two-inch deep, earthen 
dishes (kunalies) which were kept filled w^ith water to allow the water 
to rise in the pots. Pots contained two sets of soil media viz. (i) 
clayey loam obtained from newly exposed W endlandia exserta 
locality and (ii) mixture of clayey loam, leaf-mould and sand in equal 
parts by volume (called “light soil" in this article). Seed was 
sprinkled over thoroughly soaked soil in the pots. In one case seed 
was lightly covered and in the other not covered at all. Care was 
taken to see that the surface of the soil was always kept moist, water- 
ing being done carefully (so as not to wash the seed to the outside), 
even at the top if the weather became too dry and hot. Pots were ex- 
posed to morning sunshine for tw^o hours up to 8 a.in. and were kept 
under complete shade (of mats put up at about four feet from ground 
level) during the rest of the day. Shades were not removed even at 
night. Different soil media made no appreciable difference in germi- 
nation though light soil proved slightly better. Both the soils were, 
however, remarkably free from weeds. Germination commenced 
after eight or nine days and w’^as completed within a week. Profuse 
germination was obtained from uncovered and fairly good from 
covered seed. It may again be emphasised that the surface of the 
soil must remain constantly moist. The greatest danger is from its 
drying up. 

(if) Watering by can with very fine rose. — By “very fine rose*’ 
is meant a really \ery fine rose and the greatest care is to be exercised 
in its selection. Numerous trials were carried out under this mode 
of watering as this naturally would be the method to be commonly 
adopted by territorial divisions in their nursery practice. For the 
same reason “light soil" was used as the soil medium in all cases. 
Watering was done with can with very fine rose and at no time was 
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the surface permitted to dry up. The following table summarises 
the results: 



Shaded 


Commenoe- 
ment of 

Duration 

of 

germina- 
tion days 

Qermma* 

Containers 

or 

Particulars 

germina* 

tion 

• 

1 unshaded 

I 


tion after 
days 

results 

1, Boxes (or* 

1 ■ 

Shaded.. 

(t) Seed uncff/ered 

1 

i « 

7 

Fairly 

dinary packing 
oasexs size 2' X 
I'x depth.) 




good. 



(n*) Seed slightly co* 






. vered 

8 

7 

Profuse. 



(in') Slightly covered 






but soil distur- 





1 

bed o 11 the 
seventh day 
after sowing . , 

S 

7 

Very pro- 






fuse. 

II (a). Pots 

Shaded . . 

(i) Seed uncovered 


7 

Fairly 

(size 6'' X 6") 
with bottom. 




good. 


(ii) Seed slightly co- 



vered 

8 

7 

Profuse. 



{Hi} Slightly covered 






but soil distur- 
bed on the 






seventh day 
after sowing . . 

8 

7 

Very pro- 






fuse. 

11 (6). Pots 

l^nshaded 

(i) Seed uncovered 

1 

o 

lination. 


(size X 6*^) 

with bottom. 

i.e, in the 
open. 

(ii) Seed slighily co- 








vered . . . 

' 18 

7 

Fair. . 



{Hi) Slightly covered 






but soil distur- 
bed on the 
seventh day 
after sow'lng.. 

9 

14 

Profuse. 


No unshaded set of boxes was maintained as other trials had not 
warranted much of success. Comparisons are possible between I and 
I (a) and II («) and 11 (6) above. Shaded boxes or pots, seed sli^tly 
Covered but soil disturbed on the seventh day after sowings, have 
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Plate 62 



WendUndia exterta 

Pricked out seedlings 11 months old. Nurpur Research Station. 

Photo: N. P. Mohan, 
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given the best results. Height growth under shaded pots has been 
better than under unshaded. Lack of shade delays germination, 
prolongs the duration and the results are not so satisfactory; and if 
in addition the seed is not covered, no germination results. The 
latter explains the failure of the 1934 patch sowings when no shade 
was provided to the patches, soil was not kept moist and no measures 
were adopted to prevent the seed from being washed aw^ay. 

Seed has been sown this year on ridged beds (/>., an ordinary 
nursery bed provided with small ridges, tops of which only are sown) 
shaded by a corrugated iron sheet about a foot high from the ground 
level. Water flows only between the ridges. Germination has been 
profuse. 

On germination, seedlings are minute and appear from a dis 
tance like a green, fluffy mass. On close observation, tiny leaves can 
be made out. The following table shows the development: 


Age 

Shoot 

Boot 

llemarks 

1 day 

Very minute. 

0*025 inch 

With cotyledonary loaves. 

3 days 

Ditto. 

0*05 „ 

Ditto 

15 days 

0*05 inch 

0*25 „ 

Now leaves appear. 

One month 

01 

0*7 „ 


months 

0-3 „ 

2*75 inches 


months 

3*5 inches 

60 „ 



Root grows more rapidly in infancy than the shoot. ' Active 
growth begins after about six or seven weeks. In “light soil“ under 
shade six-inch height is obtained after 5i months but in pure clayey 
loam (taken from Wendlandia locality) it is only 1^ inches in the 
same time. 

Seedlings must be pricked out in pots very early otherwise the 
mortality is high. Pricking out is done when the plants are about 
one to two inches high. They will attain about six to eight inches 
height by December, i.e., in about six months (see illustration — a 
pricked out seedling in pot). 

Transplants have been put out in the forest during tlie 1939 
rains (i.e., when just over one year old) and they are now quite 
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well established. They were about eight to twelve inches high when 
put out in the forest. 

The entire work was carried out almost unaided by Forester 
Agia Ram (in charge, Nurpur Research Station) who not only 
maintained but enhanced his reputation of being an extremely accu- 
rate and careful worker. 


COUNTER-EROSION WORKS IN SAUJ KAS 

By R. S. Chopra, f.f.s. 

The condition of the Punjab foothills is too well known to be 
described. One of the sore spots is the Salt Range in the West 
Punjab. This low range of hills running east and west across tlie 
Jhelum District in a double series of parallel ridges presents a terrible 
picture of desolation. The hills are almost devoid of vegetation 
a few sickly bushes and stunted phulai {Acacia modesta) trees only 
emphasise the general barrenness. Their present condition is the 
result of persistent mi.su$e of natural vegetation in the past by over- 
grazing and clearance of woody growth for domestic use coupled with 
land hunger for cultivation. Consequently the hills give rise to 
many a violent torrent which, during summer floods, transport and 
deposit large quantities of silt and debris on the agricultural lands, 
causing considerable financial loss and economic distress to the 
inhabitants at the foot of the hills. Sauj Kas in Chakwal Tchsil of 
Jhelum District is one of these destructive torrents where counter- 
erosion works have recently been started and which are described 
in this note. 

Catchment area and behaviour of the Kas . — Parts of Bakshiwala 
Reserve Forest and of Surlal unclassed forest, about 3,000 acres in 
area, form the top of the catchment area of the Kas, below which 
are village shamlats and private grazing grounds of about the same 
extent, all fretted with gullies and ravines. Much of the area is 
sheet rock composed of strata of very soft sandstone or a hard 
nodular red clay or marl. The upper surface is weathering rapidly 
and much of the surface soil has been washed away. The sandstone 
.area still supports a sparse crop of degraded phubu and feeble tufts 
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of grasses in pockets of good soil; but the red clays are conspicuously 
bare and severely ravincd, largely accelerating the surface run-ofE. 
After passing through this badly cut-up country the Kas fans out 
into the plateau land and, after being joined by other torrents, 
assumes formidable proportions; so much so that near Murid village 
about lo miles down from the source its bed is nearly a one-mile sea 
of sand. 

Owing to scanty rainfall in the Salt Range the Kas remains dry 
for the greater part of the year, but in the rainy season Quly — Sep- 
tember) it is intermittently in flood. A huge sheet of silt-charged 
water several feet deep goes down, causing damage all along its 
course through scouring and deposition of sand. The damage has 
been particularly severe in the neighbourhood of Bhawan and 
Murid villages; and the existence of Murid village itself is now 
threatened through under cutting of the high bank on which it is 
situated. The control of this destructive process has therefore been 
engaging attention for some time past. 

Control measures proposed. — I'o begin with several ambitious 
and expensive engineering projects were discussed for tlie protec- 
tion of Murid village and for the utilisation of flood water by 
impounding the main current at some suitable place. But on 
mature consideration these schemes were abandoned as financial 
gambles owing to the violent and short-lived nature of the torrent. 
Eventually the Forest Department was called upon to suggest suit- 
able reclamation measures to alleviate the sufferings of the people. 
A preliminary survey carried out by officers of the Department 
showed that control work was of little value unless based on proper 
understanding of the factors and processes involved. No permanent 
relief could be brought to Murid village unless erosion was con- 
trolled at the very source and the catchment area of the Kas was 
reconditioned to afford efficient check against run-off and soil 
transportation. Accordingly a scheme for the area, estimated to cost 
about Rs. 20,000, was prepared by Dr. R. M. Gorrie. Briefly the 
scheme prescribed: 

1. Reforestation at the head in Bakshiwala and Surla forests 
over selected parts where there was a reasonable chance 
for establishing plant cover. 
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s; Ravine control by gully plugging in the upp^ reaches* of 
the main Kas and its branches by making a series of small 
stone bunds (dams). 

3. Extension of cultivation in the lower parts of Surla Forest 

by leasing suitable sites to right-holders on easy terms on 
their agreeing to maintain a set standard of termcing 
and watt-bandi, combined with upkeep of bunds, 

4. Development of waste land through terracing, grazing con- 

trol and extension of improved cultivation. Encourage- 
ment of a high standard of cultivation and ivatt-handi 
by assistance, reward, or remission of land revenue. 

5. Kas training and reclamation by planting so as to stabilise 

the banks and confine the torrent within reasonable 
limits. 

6. Education of villagers in run-off control and reclamation 

works by means of demonstration areas, etc. 

Works in progress. — The scheme was financed by the Govern- 
ment grant for rural reconstruction and w^ork w'as started in 1937 
under the control of Khan Sahib Malik Allah Yar Khan, Deputy 
Conservator of Forests, working in co-operation with the Deputy 
Commissioner, Jhelum. As a preliminary measure the upper part 
of the catchment area was closed to grazing through the co-opera- 
tion of the villagers in order to give the natural vegetation a chance 
to recover. Afforestation offered little scope as the steep and deeply 
eroded slopes in their present state were incapable of supporting 
any tree growth and it needed years of protective regime to restore 
even partially the productive capacity of the soil. This item of work 
was therefore restricted to a few suitable flats and valley bottoms 
where mesquite (Prosopis glandulosa) was sown along interrupted 
trenches with some success and it is intended to carry on the work 
with a special form of P.rosopis fuliflora (known as Arid) which on 
research has been found to be well -adapted to impoverished and 
shallow stony soils. The present efforts have been mainly concen- 
trated on Items s and 5 of the scheme, x)iz.^ fftilly plugging and 
stream training. Good progress has been made with gully plugging 
and, in the course of the last two years two sections of the Kas have 
been treated, starting at the head and working downwards. Over 
two hundred rough stone bunds have been constructed in the Kas 
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bed at suitable places where the maximum damming effect could be 
achieved consistent with the safety of the bunds during Roods. The 
success of the bunds has been most striking in retaining run-off and 
holding large quantities of silt and water. Behind the bunds good 
.silted flats have been formed which are expected to absorb a lot of 
flood water and thus reduce the intensity of flo<Kls. At the same 
time they provide suitable sites for tree planting and growing fodder 
for the villagers. 

A beginning with stream training work has been made at Murid 
in order to afford some direct protection against the undercutting 
of the bank. A few spurs running obliquely to the Kas bed have 
been put up and they have given a fair measure of success in 
deflecting the main force of the torrent from the danger point. As 
to the technique of this work, earth bunds lined with sandbags have 
been found the best and most economic after a certain amount of 
trial and error. Kana grass (Sacchamm munja) and Marwan (Vitex 
negundo) are planted on the sides and in front of the spurs to control 
the current. In the still-water pockets formed between the spurs 
elephant grass (Pennisatum purpureum) has been planted with great 
success. A certain amount of tree planting (c.g., Dalbergia sissoo 
and Salix species) has also been done on comparatively high ground 
at the back and on islands in the Kas bed. Encouraged by this 
initial success, efforts are next directed towards straightening the 
stream some distance above Murid by means of short, well spaced 
spurs combined with planting so as to lead the current to a properly 
controlled channel in the middle of the present Kas bed. Reclama- 
tion of the sandy waste by planting is envisaged in the final stage 
after stabilising the stream bed. 

Conclusion. — The gully plugging and stream training works in 
progress are valuable as an experiment. They have furnished a suit- 
able demonstration of erosion control raetluxis and soil conservation 
technique under local conditions. In the long run they are cal- 
culated to result in considerably modifying the attitude of the local 
peasantry towards forest conservancy and the proper use of land. 
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A NOTE ON THE DRYAGE OF SAL FUEL-WOOD 

By S. N. Kapur and M. A. Rehman, 

Wood Seasonifig Section, Forest Research Institute, Dehra Dun, 

Many enquiries are received from forest officers and fuel-wood 
merchants asking specific information relating to the perceiitage 
loss in weight of fuel-wood during storage. At the outset it may be 
stated that it is very difficult to give any definite figures of loss in 
weight, as it will naturally depend on the initial moisture content 
of .fuel- wood at the time of stacking, nature of species, size of billets, 
whether they are whole or split, the time of stacking and the weather 
condition during storage. Information of this kind for any given 
species and locality can be made available by a comprehensive series 
of dryage tests carried out at that particular locality, but the ques- 
tion is not of such importance as to justify the undertaking of such 
tests. In most countries, fuel-wood is sold by volume and not by 
weight, the former being a more constant figure, not appreciably 
affected by dryage. If, therefore, figures for dry weight of stacked 
fuel of commercially important species in the country are ascer- 
tained, that information would be quite sufficient for retail dealers. 

On. the question of dryage of fuel-wood, the recorded informa- 
tion is very meagre. Mr. Naraiijan Singh has given in the Indian 
Forester of May 1935, results of an experiment on the dryage of 
Kosh {Alnus sp.) firewood. He stacked split-wood as well as 
branch-wood in the* forest in the month of March and found that 
both the lots of wood suffered a loss of about 33 to 37 per cent, in 
the first three months, i,e., up to the end of the first dry weather. 
Thereafter, the experiment was continued for another six months, 
and the further loss of weight during this period amounted to only 
six per cent. It appears, therefore, that Kosh fuel- wood stacked in 
the month of March attains practically an air-dry condition in three 
months, 

Mr. Brahmawar refers to the dryage of banj (Quercus sp.) and 
burans (Rhododendron sp.) fuel-wood during the period of storage 
in the Working Plan for Pauri Fuel, Charcoal and Chir timber sup- 
ply, Garhwal Forest Division, United Provinces, where he gives 
results of an experiment carried out by him. He states that both 
banj and burans suffer a loss of about 10 to 11 per cent, when left 
stacked in the forest in the usual manner for a period of six months. 
The rate of drying is, however, much faster if the timber is stacked 
under a shed protected from rain. He found that after lo^ months' 
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Stacking banj fuel-wood lost 33 per cent, of its initial weight and 
burans, 60 per cent. According to Mr. Brahmawar, the average 
figure of loss due to dryage of fuel-wood during the usual stacking 
in the forest can be taken at 11 per cent., although he recommends 
that an allowance of up to 20 per cent, should be made to be on the 
safe sjide. 

In order to have some more precise information on the ques- 
tion, two lots of sal fuel-wood, which were meant for use as fuel in 
the furnace kiln, were kept under observation at Dehra Dun. One 
of the experiments was started in December and the other in the 
month of May, so as to determine the rate and amount of drying of 
fuel-wood stacked during the winter and summer months resp>ec- 
tively. In each of the two experiments, two separate stacks were 
made one of entire billets with bark on, and one of split-wood. 
The material was received from the forest in the form of whole 
billets, about three feet in length. The thicker billets were split, 
but the thinner billets were left whole. The fuel-wood was weighed 
and stacked with the least possible delay after receipt at the Insti- 
tute. The stacking was done on the ground in one of the season- 
ing godowns at the Forest Research Institute, and the material was 
closely packed as is usually done with fuel- wood in the forest. The 
stacks were broken at certain irr^ular intervals for weighing and 
every time a stack was broken it was re-stacked without delay. 

The results of. dryage are given in the following tables: 

TABLE I 

Dryage of Sal Fuel-Wood, Stacked during Winter 


Date 

Duration 
of drying, 
weeka 

Moisture content, 

PER CENT. 

Loss OF WEIGHT, PER CENT. 

Billets 

Split -wood 

Billets 

Split-wood 

M2-36 

^ . 

89*6 

85*8 

. . 

. . 

4-1-37 

5 

88*6 

62-2 

5-5 

12*7 

17-2 37 

11 

53*4 

42-8 

231 

23*2 

6 4«7 

18 

34-7 

24-6 

32-6 

32*9 

15*6 37 

28 

10-2 

12*0 

44*8 

39*7 
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table II 

Dryage of Sal Fuel-Wood, Siacked in Summer 


Date 

Daration 
of drying 
weeks 

MoiSTtTmS CONTBNT 

PER CSVT. 

OF WEIQHT, PER CENT. 

Billets 

Split-wood 

Billets 

Split-wood 

15-8-37 

. . 

45* » 

50-5 


. . 

3.8-37 

11 

3O-0 

24*4 

9*7 

20*0 

18-10-37 

22 

26-3 

22-2 

13*6 

18*9 

2112.37 

31 

21-0 

20*2 

16*5 

20*2 

10 2-38 

38 

21-8 

210 

16*0 

19*6 

26-4-38 

GO 

12-8 

11-9 

222 

25*7 

10-6-38 

56 

10-3 

13-4 

23*0 

24*7 


DISCUSSION OF RESULTS 
Experiment No. i, started in December 1936. 

The first lot of fuel-wood was received at the Institute at the 
end of November 1936, and it took about a week to cross-cut and 
split the billets. Since the climate of »the place during this time of 
the year is mild, the wood did not lose much moisture during hand- 
ling and splitting, the moisture content of billets at the time of 
stacking being 99.6 per cent, and that of split-wood, 85.8 per cent. 
The split-wood would of course lose a little more moisture during 
this period than the billets, and hence the difference in the initial 
moisture contents. The rate of drying was also faster in the case 
of split-wood than that of billets in the first five weeks, but there- 
after both were nearly parallel. Up to the end of the dry weather, 
i.e., in «8 weeks after stacking, the moisture content of fuel-wood 
was reduced to 10 to per cent, and there was a total loss of 40 
to 45 per cent, of the initial weight. 

Experiment No. a, started in May 1937. 

The second lot of fuel-wood was receiv^ed in the first week of 
May 1937. On account of the very dry climate at this time of the 
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year, the wood lost a good deal of moisture during cross-cutting, 
splitting and handling, which todc about a week. The moisture 
content of this lot of wood at the rime of stacking varied from 45 to 
50 per cent. The split-wood lost most of the moisture in 11 weeks, 
showing a loss of *0 per cent, of the initial weight, whereas the 
billets ^continued losing weight for 31 weeks. After this initial loss 
of moisture, the weight remained more or less constant till the 
approach of the second dry weather, when the fuel-wood lost 
another six to seven per cent, of its weight, attaining an air-dry 
condition at 10 to 13 per cent, moisture. The total loss of weight 
in 5G weeks was about S 4 per cent, of the original weight of the 
fuel-wood. 

Conclusions . — ^The following general conclusions can be drawn 
from the results of these experiments: 

(1) The initial moisture content of sal fuel-wood at the time 
of stacking varies with the season of the year. The fuel- 
wood stacked in the dry weather contains much less 
moisture than that stacked in the winter, on account of 
the rapid loss of moisture from the wood due to dry at- 
mospheric conditions during the period that necessarily 
elapses between cutting of fuel-wood in the forest and 
its stacking at the depot. 

(sf) The final moisture content of fully dried fuel- wood varies 
between 10 and 14 per cent, at Dehra Dun. At other 
localities, it, would depend upon the prevailing atmos- 
pheric conditions in the dry weather and it may be 
slightly more or less than this figure. 

(3) If the wood is slacked for drying in the winter, it attains a 

fully air-dry condition at the end of the first dry weather. 
If stacked later in the dry weather (month of May) it 
must be left stacked for about a year to reach that con- 
dition. 

(4) Split-wood dries more rapidly than whole billets with bark 

on. Naturally the thickness of billets also plays an 
important part in the rate of drying and so docs the per- 
centage of heartwood in the billets. 
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(5) Th€ total loss of weight till final dryage would» of course, 

depend on the initial moisture content of the fuel-wood 
at the time of stacking. In the case of wood under these 
experiments, the winter-stacked wood lost‘ 40 to 45 per 
cent, of its original weight and the summer-stacked wood 
a4 to 25 per cent. 

(6) To bring down the moisture content of sal fuel-wood to 

20 per cent., about five to six months' stacking is neces- 
sary for the fuel-wood, both whole billets and split-wood, 
if the #bt>d is stacked in winter. For the wood stacked 
in summer, the whole billets require the same period or 
even a little longer, whereas the split-wood attains that 
moisture content in less than three months. 

(7) The results described here apply to wood stacked in the 

usual close-piled stacks under cover, but they are not 
expected to differ greatly for fuel-wood stacked in the 
cfpen. 

SUMMARY 

Results are described of the two experiments carried out at the 
Forest Research Institute, Dehra Dun, on the dryage of sal fueb 
wood, in the form of whole billets as well as split-wood. The per- 
centage loss of weight depends on the season of Stacking and varies 
from 25 per cent. >to 45 per cent, of the original weight. The 
material stacked in summer starts from a lower moisture content on 
account of loss of moisture before stacking due to dry weather con- 
dition. Split-wood dries more rapidly than whole billets. For com- 
plete drying to about 10 to 14 per cent, moisture content, six to 12 
months are necessary. 


FOE£STS AND RUEAL WELFARE 
CENTRAL PROVINCES AND BERAR 
By K. P. Sacreiya, I. F. S. 

. Rural Development is the talk of the day; Although the ulti- 
mate aim and the methods: differ, the politician, the economist, the 
reformer and even the - state ^arc, as it were, vying with one another 
in their attempts at ameliorating the lot of the rural population^ A 
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few observations on the role played by the forests in the life of the 
villagers and the contribution that the Forest Department could 
make in this philanthropic work, provided the necessary facilities 
of funds and staff are forthcoming, are, therefore, ventured. 

The main requirements of the villagers are food for themselves 
and their livestock, agricultural implements, firewood, small timber 
for building huts, cattle* pens, carts, etc., and raw materials for cot- 
tage industries. Even a cursory examination of the family budget 
of a peasant will show that apart from such necessitfes of life as 
clothes, salt, etc., which have to be imported, for the bulk of his 
essential requirements such as timber, firewood, grazing grass, bam- 
boos, thorns, fibre, edible fruits and even medicines, he is depend- 
ent on the neighbouring forest. Besides this, in the slack season of 
agriculture he has to depend for a living wage on forest works such 
as felling and fashioning of timber, collection of forest produce and 
its transport, or on local forest industries. Therefore, if the econom- 
ic condition of the peasant has to be improved, it is imperative 
that his essential requirements should be made available at cheaper 
rates on the one hand, and on the other the forest products should 
be utilised to a greater extent through cottage industries. It is on 
these two aspects of rural development that this note purports to 
dwell in brief. 

In the intensively cultivated areas there is a great scarcity of 
firewood and poles, so much so that otlierwise W'dl-to-do cultivators 
have to resort to using cow-dung as fuel, and to live in mud huts. 
Increasing difficulty is also being experienced in these tracts for ob- 
taining adequate grazing for the cattle. The obvious remedy is the 
creation of trcH?-aim-fodder reserves in these localities. The method 
of afforestation known as '‘agri-silviculture,” or to give it a popu- 
lar name. Ban kheti, which has proved so successful in certain parts 
of Berar, deserves to be popularised* ^tbe^. existing method being 
suitably modified to provide greater quantities of nutritive fodder 
and better pastures. It must, however, be emphasised that a one- 
sided increase in the fodder supplies alone will not prove beneficial as 
is sometimes cn'oneously believed, because this will only give further 
incentive to the people to keep larger herds of uneconomic cattle 
which will become a serious drain on the fodder supplies. What 
IS required is to improve the eflickney the essential cattle and at 
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the same time to discourage promiscuous breeding of useless 
animals, if necessary by compulsory castration of emaciated bulls. 
We are apt to forget that our cattle are inefficient and degenerate 
through our own fault, viz., under-nourishment and unregulated 
breeding. Slaughter of useless cattle which are a drain on the 
country is perhaps a lesser sin than the degeneration by underfeed- 
ing and promiscuous breeding of a race of animals who are literally 
the Kamdhe/iu^ of our country. If fuller feeding could be made 
available by reducing the number of animals and increasing the 
production of nutritive fodder and their quality could be improved 
by organised breeding, we could carry on our agriculture and in- 
crease the supply of milk, etc., with a very much smaller number. 
Reduction of surplus livestock by humane methods will be the great- 
est boon to the country. The obvious remedy is to commercialise 
the grazing and then to utilise the increased fees for intensively 
improving the depleted fodder reserves by weeding out non-fodder 
species, manuring and re-seeding with nutritive grasses and at the 
same time organising cattle breeding and production of cultivated 
fodder and concentrates. Similarly, to make better grazing available 
in the existing forests the present practice of continuous and un- 
limited grazing must be replaced by deferred grazing at a reasonable 
incidence. Storing of unutilised grass from remoter tracts in Silo 
pits and utilising" it in the diy^ season for stall-feeding also deserves 
investigation, if necessary by making silage available at low rates. 

As regards the occupations and industries which can help the 
rural population to supplement their earnings, the forests provide 
ample scope. Forest works such as construction of roads, buildings, 
wells and tanks in remoter tracts, making of plantations of valuable 
species, etc., which no doubt require initial expenses, the benefits 
from which in the shape of more profitable utilmtion of forest 
resources do not accrue immediately, deserve to be encouraged. The 
money thus spent, apart from increasing the Ultimate productivity 
of the forests, gives immediate relief to the under-employed 
peasantry, a fact which is often lost sight of. Of the skilled o|Ma* 
tions for which labour is generally imported those dese^tng of im- 
mediate attention are sawing, charcoal making, hatha boiling and 

— - „ . . .. I ihiiij n, . 

♦ Kamdhem is the celestial cow of £Undu myffiologjf . which |^ve all 
that its votary asked for. 
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cabinet making. Local labour can be trained and made to earn a 
higher wage on these industries. Similarly there are certain cottage 
industries which can be better organised provided ihe necessary 
funds and stafi are available. These are making of sealing wax 
bangles and varnishes from lac, preparation of tannin extracts, col- 
lection of good seed, raising of plants for afforestation or arbori- 
culture, collection of medicinal herbs and plants, better utilisation 
of bamboos, etc. 

Finally we have the large-scale industries for a more profitable 
utilisation of our resources, such as manufacture of paper pulp, ply 
and laminated wood, matches, packing cases, bobbins, umbrella 
handles, electric transmission poles from unutilised woods by treat- 
ing them with preservatives, etc. In short, given the necessary 
facilities, the forests can help the rural population to a very great 
extent to better their lot. 

In this connection it might interest the reader to know the 
work done by the Government of the United Provinces during the 
last year. A conference held in l>ecemher in Madras, for the 
better utilisation of forest grazing, under the chairmanship of the 
Inspector-General of Forests, recommended the formation of Fodder 
and Griizing Committees in the various provinces. The recom- 
mendation was subsequently accepted and emphasised by the Simla 
Cattle Conference (May 1937). In pursuance of this recommenda- 
tion the United Provinces Government have appointed a committee 
containing representatives of the Revenue, Irrigation, Forest, Agri- 
culture and Veterinary Departments. I'he Chief Conservator of 
Forests, United Provinces, is its (Uiairman. 

The Committee has drawn up a comprehensive five-year 
research progranune on the fodder and grazing problems in the 
province, which, among other things, indudes soil survey, fuel and 
fodder survey, nutritive research improvement of grazing in usar 
and ravine lands and livestock improvement. 

A forest officer has been appointed on special duty as Rural 
Development Officer, to explore the possibility, (/) of creating fuel 
and fodder plantations on culturable lands with the. aid of field 
cfops (to minimise the cost of formation), (ii) of improving fodder 
and grazing on a large settle on mar lands, {Hi) of checking ravine 
erosion md improving fodder supplies by control of grazing. 

■ 



7 « 


tmtAU FORESTER 


[DECCMBfR 


The officer toured extensively and approached the zemindars, 
cultivators, district officers, tube-well and irrigation engineers and 
delivered popular lectures on rural development at various centres. 
As a result of this several zemindars set aside land for plantation 
and improvement of grazing grounds and ravine lands over which 
work of afforestation has already commenced. The chief species 
introduced in these plantations are sissoOf tun, nim, mango, jamun^ 
babul, baranga, bamboo, and sum (sabai) grass to produce timber, 
fuel, green fodder, fruits, tanning bark and raw material^ for var- 
ious cottage industries, e.g., making of cart wheels, ploughs, char- 
poys, baskets, chiks, rope, string, etc. 

The basic idea is that whatever work is done shall be done by 
the villagers and zemindars themselves while the organisation of the 
Rural Development Department supplies the supervision and 
propaganda and the Forest Department supplies a gazetted forest 
officer and the necessary technical knowledge, supplies free tree 
seeds which are not available locally and trains special staff for the 
work of afforestation and utilisation of forest products. — Hitawada, 
4th June 1939. 


[ oil from MECONOPSIS SEEDS 

By B. N. Ghose 

Mr. George Taylor, in his admirable book, “An Account of the 
Genus Meconopsis,” stated that Meconopsis has no economic 
importance. 

Bose and Kirtikar in their “Indian Medicinal Plants” attribute 
narcotic properties to the roots of M. acy.leata, M. napaulensis and 
to M. paniculata. The dry roots of a Meconopsis appear to have 
been examined for medicinal properties but there is no record to 
show that the leaves, stems or seed.s were also examined. 

Meconopsis is allied to Papaver somniferum and is known as 
Himalayan poppy. It is much sought after on account of the beauty 
of its flowers*'} 

Poppy (P* somniferum) is cultivated for opium. Opium is 
derived from the juice Obtained by the superficial incision of the 
capsule and by its subsec|uent thickening owing to exposuie* Th«! 
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opiiim thus obtained contains, among other principles, morphine 
and supplies a most valuable drug. Taken in small doses it is a 
powerful stimulant, but taken in lai^e doses it is a deadly poison. 
Orientals, specially the Chinese, drink, chew and smoke this in order 
that they may become intoxicated much to their physical and moral 
degradation. Bites of venomous snakes have no effect on one 
addicted to taking opium. The poppy seed has no intoxicating 
properties, but being rich in oil has a good flavour and is largely 
consumed in India for making sweet cakes and curries. The seed 
yields a sweet edible oil, devoid of any trace of opium. High grades 
are used for culinary pur|3oses and the lower grades are employed as 
fuel and for lubrication. The oil is rendered colourless by exposure 
to the sun. It is suitable for mixing wdlh paints and is a good dry- 
ing oil. It is largely used by artists and fetches a good price. The 
cake is sweet and nutritious and is greedily eaten by cattle. It is also 
a valuable manure. 

The petals of the field poppy are muciiagenous, emollient and 
slightly narcotic. Its ally CheJidoitium tnnjiis yields yellow and 
acrid juice, destroys warts and is said to be efficacious against the 
bite of venomous snakes. The juice of Argenione mexicana (Mexi- 
can poppy) possesses, it is said, the same virtue. Ilie stems of this 
are cooked and eaten as a salad in many parts of Bengal and Behar. 
It is said to be efficacious for tho.se suffering from itches and other 
skin di.sea$es. The oil extracted from the seed of this plant is also 
used for manufacturing soap. 

^ince poppy and Argenione sield oil, it might also be |x>ssible 
to obtain oil from the Meconopsis seed. 

Both Prain and Gammie found that Meconopsis grandis was 
plentiful in the neighbourhood of Jongri and that the inhabitants 
obtained oil by expression of its seeds. It was consumed by herds- 
men who graze yaks. Some consider that the oil thus obtained is 
as palatable as butter. Yaks graze in high pastures in summer and 
the milk yielded is turned to butter and whey. That with plenty of 
butter in their possession the graziers should still seek the oil of 
Meconopsis cannot fail to rouse one’s curiosity. Collectors w^ere, 
th^efore, employed to secure se^s from Jongri to test the oil, but 
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the herdsmen of Jongri stated that the seeds of M. grand is were ob- 
uined originally from a place further westwards from Nepal terri- 
tory and that they were never cultivated. The seeds originally 
tnrought from Nepal were totally consumed in extracting oil and the 
few that escaped and grew in the crevices of the stone walls of yak 
sheds and flourished in places inaccessible to both man and beast are 
no longer to be found. Travellers in search of this plant could not 
secure anything but a few stumps of old plants. No seeds could be 
obtained though men were sent in search for several' successive 
seasons. 

Having failed to obtain Meconopsis grandis oil, attention was 
paid to other Meconopsis seeds which were easily obtained. Professor 
N. C, Nag, M.A., F.I.C., Assistant Director, Bose Research Institute, 
Calcutta, took a keen interest and investigated the oil contents of 
three different Meconopsis and the results of his labours are already 
embodied in the transactions of the Bose Research Institute, Cal- 
cutta, Vol. X (1934-35). An extract from the summary is reprtxluced 
l>elow. 


The air-dried seeds were first cru.shed and then submitted to 
detailed examination. The results arc given below: 


Name 

i1 

■^If 

gs? 

fl 

1. 

If 

Iodine value 

Aeid value 

0 

1 

fi 

1 

Papaver somniferum 

41-0 

195 

0-43 

138*0 

•9 

0 

. , 

J/. mpavUrnii . . 

26-22 

181—187 

0-62 

130*3 


0*21 

8*80 

if. WaUkhii colleo- 
. ted from Tonglu 

34-2 

182—2 

0-91 ■ 

128—7 

14*2 

8*32 

5*00 

if. Papi&idata 

32-5 

187 

.1-06 

125—2 

32*0 

•• 

** 


The total nitrogen in the residue after oil extraction was abcmt 
3.7, which indicated a high protein content — and a high value as 
manure. 


The oil extracted frcrni Metxinopsis is transparent and is of a 
light yellow colour. Kept in Stoppard glass bottles, even in diffused 
sunli|^t, it gets bleadiM^ and becopn^ cbIpUFtess. The oil qukkt^r 












i 9 id 3 6il fr6m meconopsjs seeds 745 

absorbs oxygen, becomes thickened and increases in weight. The 
drying quality of the oil is very high indeed. 

An artist of position holds that Meconopsis oil appears to have 
a great future and will make better artist’s oil than poppy oik 
Meconopsis waUichii seeds cultivated in the garden of Messrs. G. 
Ghose Sc Co., at lownend, Darjeeling, yielded as high as 44 per 
cent, of oil, whereas Papaver somniferum yields about 41.00 per 
cent. This is 10 per cent, more than that obtained from seeds of 
M. wallichii collected at Tonglu, 10,000 feet above sea level. 

At such elevated places as Sandakphu and Phalut, trees and 
shrubs become stunted and the mountain tops are bleak and barren 
and iue strewn with rocks and boulders. There are many wild and 
exposed spots where no shrubs or trees can exist. These large strips 
of grassy lands pnxluced a profound impression upon my mind and 
I wondered whether such waste land, the home of MeconopKsis. 
might not be turned to a profitable account by cultivating thereon 
Meconopsis on a large scale for the manufacture of artist’s oil. Very 
little cultivation would be required. These waste lands at present 
provide only pasture for cattle. The summer is so short and the 
altitude so high that crops cannot mature so that these places cannot 
but lie fallow and can be but of little use to mankind. 

Hooker in his Flora of British India slates that Meconopsis 
wallichii is distinct from M. napaulensis. Prain in the Re^v Bulletin 
(1915) states that it is not possible to treat ;V/. wallichii as specifically 
distinct from M, napaulensis, yet he hesitated to declare these were 
one and the same. 

The clieiuical analysis of the oils shown above sliows a great 
alliance, but I do not know if they can he declared as identical. 

Mr. George 1 aylor asserts that M, wallichii is identical with 
M. napaulensis. From the specimens 1 have gathered and those 
available at the local herbarium, I have seen that the flowering 
stem is much more branched in M. wallichii and that the capsules 
are much shorter and smaller and more clothed with persistently 
bristly hairs than are the M. napaulrmis. 

It would not be out of place to describe the conditions under 
which Meconopsis grow in the Singalela Range, which is within easy 
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reach of Darjeeling. This range springs from the snowy mountain 
of Kanchanjanga and runs southwards towards the plains of Bengal. 
It has innumerable flanking spurs deeply covered with vegetation. 
The earth is yellow loam, very slippery during the rains. There is 
no lime in the soil. 

This range is under the influence of the monsoon and the rain- 
fall is very excessive. The rain clouds that rise from the Bay of 
Bengal come under the influence of the southern slopes of the Assam 
Hills where they deposit a portion of their moisture. The lightened 
currents are deflected North-Westwards rising gradually as they 
move and strike in the temperate regions of the outer ranges of the 
Darjeeling Himalayas where they condense and give plenty of rain. 
Such directly explored slopes are extremely humid and the rainfall 
is not less than 150 inches a year. Rain falls without cessation from 
May to the end of September. The weather at this period is hot and 
the air is saturated with moisture and the sky overcast with clouds. 
On an average there may be two or three sunny days in a month 
during this period. In the dull wintry months the sun is not power- 
ful enough to melt the snow that the higher ranges receive. March 
to May the sky is free from clouds and the sun is powerful enough 
to melt the snow and supply abundant moisture to the grass land 
that covers the ridges. It is well known that vegetation gives the 
soil humus which helps in the conservation of moisture, the wooded 
mountain slopes are covered with decrayed fallen leaves that hold 
the water like a sponge. This moisture is slowly exhaled, keeping 
the wood in a moist condition. In sheltered positions and amongst 
thin wood Meconopsis thrive to perfection. Even when there is no 
rainfall the roots of Meconopsis never suffer from lack of humidity. 

At Tonglu a small plot was cultivated and some young 
Meconopsis were planted; they flowered and gave a superabundant 
quantity of seeds. This seed was collected for Professor Nag for his 
laboratory experiments. 

It seems to me that Meconopsis oil has a great future. It is true 
that Meconopsis seeds cannot be easily got in large quantities, at 
least in the neighbourhood of Darjeeling, but there is no reason why 
these cannot be cultivated in .suitable localities in the Darjeeling 
Himalayas or in other temperate regions of the world. 



TIMBER PRICE LIST, OCTOBER NOVEMBER 1939 
(ISSUED MONTHLY BY THE FOREST RESEARCH INSTITUTE). 


Trade or 
fkiminoD name. 

Speoiee. 

Locality. 

DeBcri|>tion 

timber. 

Prices. 

‘ 

1 

2 

3 

* 

5 

Being 

Tetramdes nudifiora . . 

Assam 

Loga 

Bs. SO'O-O per ton in 
' Calcutta. 

Benteak .« 

Zoper^ramia lanreolola 

Bombay . . 

Squares 

Rs, 32*0.0 to Oi-O-O per 
ton. 

•» • • 

If •• 

Madras 

Log. 

Ks. 34*6*0 to 39*1*0 per 
ton. 

Hjaial 

Pkrocarpus martupium 

Bombay . . 

I Logs 

Rs. 52.0*0 to 84*0*0 per 
ton. 

»» •• 

tf •• 

Madras 

Logs 

Rs. 50*0*0 to 61*0-0 per 
ton. 

w •• 

»* 

Bibar 

Logs 

Re. 0*9*0 to 1*6*0 per 
c.ft. 

Re. 0.9*0 to 1*0*0 per c,ft. 

If • • 

If • • 

Orissa 

Logs 

12^XlO'k5* .. 

Bine pise . . 

Pinui exctlBa 

N. W. F. P. 

Rs. 4*6*0 per piece*. 

Rs. 4*12*0 per piece. 

#1 •• 

If 

Punjab 

12'xl0'x6'' .. 

Chir 

Pinus longifolia 

N.W.F.P. 

9'xl0'x5' .. 

Bs. 1*10*0 per piece. 

If • • 

If • • 

Punjab 

9'xl0'x6' .. 

Rs. 2*14*0 per piece. 

1* • • 

11 

U.P. 

I'xlO'xS' .. 

Rs. 3*2*0 to 3*4*0 per 
sleeper. 

OiTlt 

Sufinhnia floribunda .. 

Bengal 

Logs 

Deodar 

Cedru$ deodara 

Jhelum 

Logs 


« • • 

,f 

Punjab 

9'X10'X5' .. 

Rs. 4*8*0 per piece. 

Dhapa 

Vaieria indka 

Madras 

i Logs 

1 lO^xlO'XS* .. 

Kir 

Ahiet da Picea epp. 

Punjab .. ! 

Rs. 2*10*0 per piece. 

Gimari 

Omdina arborea 

Orissa .. ' 

Logs 

Re, 0-l0-0tol*00pei c.ft. 

Garjan 

Dipttrocarpw iipy, .. j 

Andamans . . < 

> Squares 

If » • 

' If • ^ ; 

Assam 

Squares 

Rs. 50*0*0 per ton. 

t# • • 

! If • • i 

Bengal .. i 

1 Logs 

Rs. 30-0*0 to 35*0.0 per 
ton. 

Haldu 

ildina eordt/olui ; 

Assam 

I Squares 

Rs. 63-2*0 per ton. 

»f 

; If •• j 

Bombay . . 

' Squares 

Rs. 24*0*0 to 65*0-0 per 
ton. 

ft • • 

If • • 1 

C.P. 

j Squares 

Re. 0 4*0 to 0-13^0 per 
c.ft. 

ft ♦ • 

I. ... i 

1 Madras 

i Logs 

Rs. 42*3*0 to 61*9*0 per 
[ ton. 

♦1 • • 

ft ♦. 1 

Bihar 

Logs 

Re. 0*6*0 to 0*8*0 per c.ft. 

fi • • 

„ ! Orwsa 

1 Log* 

Re. 0*4*0 to 0-10 0perc.ft. 

Hopea *• 

Uopea parvifora 

Madras 

B. G. sleepers 

Bs. 6*0*0 each. 

^lewood .. 

Dalbergialaiijdia .. 

Bombay 

Logs .. j 

i 

Rs. 48*0*0 to 90-0-0 per 
ton. 

*1 •• 

•I •• 

C.P. 

Logs .. ! 

Re. 1-0*0 to 1*2*0 per c.ft. 

If • • 

If •• 

Orissa 

Logs .. j Be. 0.12.0 to 1*0>0 per 

If •• 

If •• 

Madras 

Loga 

Rs, 80*0*0 to 100*0*0 per 
ton. 

Irul 

Xf/Ua xffkeairfM 

Madru .. 

B. G. sleepers 

Rs. 6*0-0 each. 

Kindal 

Terminaliapaniculata .. 

Madras 

Logs 

Rs. 43-12-0 per ton. 
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Tr»deor 
Common name. 

SpeeioB. 

1 

Locality. 

i 

timber. 

rnees* 

1 

2 

3 1 

4 

5 

F-aorel 

Teminaliatmenfosa .. 

Bombay .. 

Logs 

Ra.4$>0*0to(t0-0>0per ton. 
Re. 0.12-0 per e.& 



ap. .. i 

Squares 



Bibar . . i 

Logs 

Re. 06-0 to 0‘8-0per o.{t. 

>» 


Oriasa .« ! 

Logs 

Re. 0-6-0 toO-lO-OpfroiL 

M •• 1 

It * • * 

&Udraa . . ' 

Logs 

Rs. 40- 14-0 to 60-0^0 per 
ton. 

MMoa *4 ! 

i/eaita /errca 

Madras 

B.G. sleepers.. 

Rs. 6-b-O each* 

tfnlborry . . 

Moriu alba 

Punjab 

Logs 


Padank 

PUrocarpui dalbergioidet 

Andamans .. 

Squares 

Ra 31-4-0 to 62-8-0 per 
ton. 

^1 . *• 

8h(frearobut(a 

Assam 

Logs 

»» •• 


tt • • 

B. 0. sleepers 

Rs. 6-12-0 each. 

fi • • 



M. G. sleepers 

Rs. 2-9-3 each. 

M ** 


Bengal 

Logs 

R8.20*0-0io 7 6-0-0 per ton. 

ft •• 


BUiar 

Logs 

Re, 0-7-0 to 1-4-0 per oit. 

ft 

If • • 

f» * * 

B. G. sleepers 

Rs. 6-4 0 to 6-8-0 per 
sleeper. 

>f •• 

ft • • 

” 

M. G. sleepers 

Rs. 21-0 to 2-5 0 per 
sleeper. 


n • • 

C.P. 

Logs 

Rs. 1-2-0 to 1-4-0 per eit. 



Orissa 

Logs 

Re. 0-6-0 to 1-0*0 per c.ft. 



U.P. 

Logs 

Re. 1-2-0 to 1-6-0 per c.h. 

♦» •• 


»» ' • 

; M. G. sleepers 

Rs. 2-4-0 to 2-8-0 per 
sleeper. 


■ »* •• 1 

i 

1 ♦> •• 

B. G. sleepers 

Rs. 4-14-0 to 6-0-0 per 
sleeper. 

Sandalwood . . 

8ani(^um album 

i Muln. .. 

Billets 

Be. 306-0-0 to 689-0-0 
per ton. 

Sandan 

Ougeinia ddbergioidtt *. 

C.P. 

Logs 

Re. 0-l4*Otol-2-0])er c.ft. 

ft ' •* 

ft • » 

j Bihar 

: Logs 

Re. 0-8-0 to 0-9-0 pero.ft. 

, n ‘ ■ • * 

»» • • 

Orissa 

1 Logs 

Re. 0-12*0|er cit. 

Semnl 

Bornkt^ malabaricum .. 

Assam 

Logs 

Be. 86-0-0 per ton in 
Gakotta. 

»» ** 

»» • • 

Bihar 

1 Scantlings .. 

Re. 0-4 *0 to 0-6-0 per c.ft. 

»» • * 

»» •• 

Madras 

: 


SlMOO 

Dalbergia 019900 

Punjab 

j Logs 

Re.O-llOtol-0-0 per e.ft. 

ft • • 

ff ♦ • 

U.P. 

Logs 

Re*0-12-0to]>6-6 per c.ft. 
Rs. 35-0-0 to 76.0-0 ^ 
ton. 

ft r* 

>» •• 

Bengal 

Logs 

Sondrl 

^feri^ieroapp. «• 

Bengal 

Logs 

Rs. 20-0-0 to 26-0-0 per 
ion. 

Teak 

7ee<ona prondii ». 

Calcutta . t 

Logs Istolass 


»» *• 

It •* 

It • • 

Logs 2nd class 

Re. O-IB-S to 2-4-2 Mir 
c.ft, 

-f; W • • 

If •* 

C.P. 

Logs 

.‘•O’ / 

H V •* 

»* • » 

Squares 

Rs. 1-8-4 to3-1.4ii0r o,ft. 
Rs.68.12-0 to 1144^ per 
ton. 

w . 

ft •• 

Madras 

Logs 

ft . •• 

ft *• 

Bombay . . 

Logs 

Rs. 67-04) to 160^-0 per 
ton. 

Ri*M44)«Mb. 

*> . < • » 

If ‘ •• 

ft •• 

M. Q. sleepera 

Whltodlinp .» 

Oanofim oujihymm . . 

Andamans . , 

I^a 
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Men o£ PROFESSOR ROBERT SCOTT TROUPS 
generation in India have probably long since retired — he was 
64 when he died at Oxford the other day — but there must be 
many in the Forest Service who remember him as a brilliant 
administrator and a keen research student. It is not too much 
to say that his loss will be greatly felt wherever forestry is prac- 
tised in the Empire. 

Professor Troup played an important part in the progress 
made during the present century in the many important 
developments in Indian forest conservation and exploitation, 
and in the scientific study of all aspects^of Indian arboriculture. 

Troup joined the Forest Department in 1897 after leaving 
Cooper’s Hill (in those days that famous institution prepared 
both engineers and forest conservators for the Indian Services) 
and was posted to Burma. His studious habits and keen delight 
in arboriculture led to his selection in 1905 to be Forest Eco- 
nomist at the then recently created Forest Research Institute 
and C^ollege, Dehra Dun. Ten years later he was selected to 
be Assistant Inspector-General of Forests, and on the forma- 
tion of the Munitions Board under Sir Thomas Holland in 
1917 he was also made for the rest of the last war Controller of 
Timber Supplies. 

The three volumes of his great work The Silviculture of 
Indian Trees were published in 1921. That work, written in 
remarkably clear language, easily took rank with the best books 
on forestry and allied subjects in India, being richly stored 
with information on all that experience, investigation and 
research have accomplished in that wide field. Troup also 
wrote Indian Forest Utilization, 

In 19x0 he was selected for the Chair of Forestry at 
Oxford, a post he still held at his death . — The Statesman, 
October 23, 1939^ 
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EDITORIAL NOTES AND MISCELLANEA 

Forest Administration Reports. — ^This article by Mr. E. A. 
Sinythies, published in our March 1939 issue> has been the subject- 
matter of an Editorial Note in the **Indian Wild Life,*' VoL IV ^ NO0 
11, which, inter alia, says: “We have, however, not found any 
mention in the article of the wild life under the control of various 
Provincial Forest Departments. This omission is probably acci- 
dental, but when we realise that Forest Departments are subservient 
to provincial governments, and the latter’s policy and trends of 
administration and development have to occupy the greater atten- 
tion of report writers, our concern for wild life in government 
forests becomes acute. We are aware that the Government of India 
and all the provincial governments have almost no place for wild 
life in their national programme. They are criminally negligent in 
this respect and, in the mad rush of securing popularity for them- 
selves, have done the greatest disservice to the cause of the preserva- 
tion and protection of wild life. Representations from all quarters 
appear to have no effect on them and instead of even maintaining 
the status quo, they are freely distributing most destructive fire- 
arms to cultivators on the pretext of crop protection. The effect 
of this callous and tlioughtless policy has fixed a seal on the doom 
of wild life in all provinces where the Congress C^vernment has its 
sway. What will be the effect of this policy on the forest admin- 
istration as to the preservation of wild life it is frightful to imagine. 

We were friendly critics of the former governments’ wild life 
policies and mention of wild life in provincial reports gave the 
public a fairly comprehensive idea of wdiat has been going on inside 
the government forests during past years. If forest reports in future 
do not contain this information, tJie public, legislators and admin- 
istrators will be kept in darkness about the position of wild life 
under their charge and offences against it. They will also antag- 
onise naturalists, scientists and lovers of wild life all over the world. 

The necessity of giving fire-arms' licences for crop protection 
cannot be doubted for a moment. We realise that it is the duty of 
a Governmem to protect the tenant and also hdp him to protect his 
life and his crop. But it is the indiscriminate distribution of fire-arms 
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which is at issue; and in this indiscrimination the Congress Govern- 
ments have been most revengeful on the policy of the past govern- 
ments, so menacing to the very^ existence of wild life. They ha\e 
provided a paradise to professional poachers and have thus opened 
schools for poaching everywhere. . . . We draw the attention 

of the Government of India and all the Congress Governments, in 
the name of humanitarianism, to remove at once this blot from the 
face of the Motherland, and to raise India to her proper status as 
the greatest protective Mother in the Universe.” 

« * « « 

Plastics and Shellac . — The Distillers Company of Great Britain 
has taken a £400,000 investment interest in a British plastics company, 
thus indicating the ever-growing importance of synthetic resins in 
industry. But shellac interests need not worry overmuch about this, 
says a report published in the Capital, Vol. CIII, No. dated 

September 14, 1939, so long as their prices are competitive. At any- 
thing up to one shilling per pound, shellac need not worry about 
substitutes in the fields in wliich it holds its own as a material. 
There is also another reason w'hy a low price of shellac is of more 
advantage to its long range potentialities. At current prices, for 
instance, it does not pay to buy the adultrants for it which are 
fashionable when prices are high. Nowadays, shellac buyers are get- 
ting a purer product and are very pleased about it. This is simply 
due to the price factor and not to any moral conversion on the part 
of producers. Shellac interests need not worry overmuch about the 
possibilities of price reductions in the synthetic industry. Its prices 
have been and still are unremunerative. The capital required to 
start a plastic moulding business on a modest scale is small, so that 
there are too many concerns in the field trying to cut each other’s 
throat. There have also been complaints that quality has been 
allowed to suffer through the use of inferior moulding powders and 
bad workmanship. If larger units come to dominate the field, as 
the investment referred to seems to indicate, prices are likely to rise. 
One complication in the price factor for plastics is the degree to 
which the industry may have to continue to rely on cellulose as a 
primary raw material and as a filler in some types of moulded g(K)ds. 
The current and prospective demand for cellulose, especially in 
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Europe, is likely to exceed the supply, since the supplies of suitable 
wood are limited. In the Bakelite type of plastic price reductions 
are limited by the current shortage of phenols — a coal-tar derivative 
— owing to the tremendous call (in coal in some countries, particular 
ly for the production of synthetic oil. New sources of supply for the 
industry cannot, of course, be ruled out. An American paper com- 
pany is now turning out what is claimed to be the cheapest plastic 
material yet made. The raw material is lignin, the non-fibrous part 
of wood, and the cost of the finished plastic is given as five cents per 
pound, which is about £25 per ton. 7 'he resultant sheets are said 
to have, weight for weight, the strength of steel, and the moulding 
material can be put into any desired form, though it will not take 
dyes. 

* « # * 

The First German Instructional Flight over the Forests of 
Germatiy . — A recent development in educational methods in forestry 
is the use of study flights for instructional purposes. The first of 
these flights took place from the 1st to the 3rd of July, and was 
arranged by the Organising Committee of the State Forestry As.socia- 
tion of Greater Germany with the personal support of General 
Forstmeister Alpus. 

Forty-four members took part in this three-day flight; Most of 
the flight was done in a large Lufthansa “Ju ()o” plane whicli took 
all the members. A short flight by 14 of the party on the third day 
was carried out in a 'Ju 52,” and it was found that this smaller type 
of plane is in most ways more suitable than the larger one for this 
type of flying. 

The route started from Berlin and went northwards to the 
Baltic Coast which was followed north-west to the neighbourhood 
of Koslin— -the most northerly point of the flight, and thence through 
Pommern and over various forests of interest to Hanover where the 
first night was spent. Next day the party flew over the Harz. 
Sollinger and Thuringer forests to Nurnberg and thence via the 
Brdywald, Bohman, the " Wald vicr tel,'* Wachau and part of the 
Alps to Vienna. On the last day a party of fourteen flew in a smaller 
plane to look at the high Alpine forests as far as the Grossglockner, 
returning to Vienna. The flight then continued over Brunn, the 
Habelschwerdter Mountains, Breslau and so back to Berlin, 
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The flight was found to be exceedingly instructive. Detailed 
planning beforehand is an essential to success, two of the participants 
being provided with forest maps on the scale of i : 800,000, on w^hich, 
by means of numbered points, the progress of the flight could be 
followed. Notes of points of interest were written by the leader of 
the expedition (Professor Dr. Hesmer) and passed round. This was 
not entirely satisfactory as, with 44 persons, the notes often arrived 
at the last person too late, after the point of interest had been left 
behind. In future flights, a loud speaker system would be an 
improvement so that comments by the leader can be heard clearly 
by every one above the noise of the engines. 

A detailed account by Jiirgen Meyer of the interesting points 
seen on the flight is given in Forstarchiv, August 1939, page 315. 
Briefly the main items were the clear ide«n that was given of land use 
and the effects of the intensity of Jtgrkulture on forest distribution — 
the ap{>earance of different systems of management from the air, the 
changes of forest types with soil and other ecological factors, the 
recognition of different species in pure crops and in mixtures, and 
the appearance of stands of different thinning methods, the effects 
of different management systems on the constitution of the forest, 
different forms of damage causing top-drying, etc. Specially interest- 
ing was the dear insight it gave into matters of forest policy in the 
different tracts flown over, A dearer and more integrated idea of 
all types of forest management and silvicultural practice was ob- 
tained than can be got in any other way. 

The flight was pronounced a great success, and it was proposed 
that in future such flights — either of a general regional nature like 
this one, or for the study of special subjects, should bq a regular 
item on the programme of the meetings of the German Forestry 
Association. 



764 


INDUlt FORESTEA 


[DECtMula 


CORRE^ONDENCE 

CULTIVAHON OF BAIB (POLUNIDIUM BINATUM) 

Sir, 

In his letter published in the April number of the Indian 
Forester, Mr. Warren, while admitting his own hypersensitiveness 
to criticism, has quite unnecessarily sought to spare me the morti- 
fication which he imagines his remarks would cause. People who 
cannot stand criticism unconsciously admit a dislike for truth which 
curiously enough Mr. Warren has invoked! As far as I am con- 
cerned I can assure him, if an assurance is needed at all, that his 
criticism is most welcome. 

My note on the bail cultivation is intended for the rural 
areas. It was originally published as a leaflet to supply the landlords 
interested in bath with the information available on the subject. I 
have no doubt, whatever, that the haib grass in the Singhbhum Dis- 
trict l>chaves differently to that in the Siwaliks. Indeed, I would 
have been surprised if it did not. I am, however, unable to appre- 
ciate the point of Warren's criticism of the statements made by me, 
unless he implies that baih has no right to behave, the way it does, 
in ilie Siwaliks- I should have thought that in these days of provin- 
cial autonomy the baih growing in Singhbhum would cultivate a 
spirit of tolerance for her erring sister in the Siwaliks and else- 
where in a neighbouring province. 

3. Regarding the effect of fire on hath I had hazarded the fol- 
lowing remarks: 

“It is^ unmindful of an occasional fire and, as a matter of fact, 
burning seems to accentuate rather than retard its 
growth." 

I should have thought that it was a fairly guarded statement. 
I am grateful to Mr. K. D. Joshi for supplying the following in 
formation relevant to our present discussion: 

“I started burning a few of our haib plots since March 1938 to 
watch the effect of fire on — 

(i) the growth of haib, and 

{it) the wbitc-ant damage to the b^ib clumps, 
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A comparison of the yield of baib from ihe following four plots 
before and after burning will be found interesting: 



Area 

(acres). 

Yield in Maunds. 

Year of planting. 

Before 

burning. 

After 

burning. 

1929-30 

10 

464 

587 

1932-33 

10 

467 

666 

1934-35 

10 

m 

349 

1935-36 

0 

368 

553 


It will be seen that we have had an increase of about 25 per cent, 
in the yield directly due to burning. It is, however, too early^to 
generalise. The damage by white ants also appears to have appre- 
ciably decreased. Mention may also be made of the deep-rooted 
belief among the people who have been extracting bnih for genera- 
tions that an CKcasional fire improves both its quality and the quan- 
tity. These beliefs generally represent cumulative experience of 
ages and should not be so lightly set aside." 

4 . Mr. Warren has taken exception to my reference to the 
experience gained in Bihar which suggests that annual burning 
stimulates the growth of haih. I apologise for having relied on some 
publication from Bihar for this statement and I am quite sure the 
author would settle the issue direct with Warren, w^hose own experi- 
ments appear as inconclusive as his photographs are unconvincing; 
the former having been vitiated by the number of factors introduced 
while the latter by the fact that the photographs seem to have been 
taken in May .soon after the fire and not at the end of rains. 

5 . Until the controversy is settled in Bihar, may we retain the 
paragraph objected to by Warren? 

*‘u. (h) Fire , — ^No precautions against lire are necessary. As a 

matter of fact experience in Bihar indicates that it is beneficial to 
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the growth of baib to burn the area in May (second year) and repeat 
the burning every year,” 

6. I have quoted the par«|^aph in question in full to show 
that annual burning has by no means been advocated by me. All 
that was intended to convey was that in view of the experience 
gained in Bihar, precautions against fire are unnecessary. By quoting 
from “Experience in Bihar” onwards Warren has given the im- 
pression that I have recommended annual burning. Quotations 
divorced from context hardly serve the cause of Truth. 

7. Since the publication of Warren’s letter in the Indian 
Forester I have had the benefit of the views of the Divisional Forest 
Officers of Lansdowne, Pilibhit, South Kheri, Bahraich and Saharan- 
pur where baib occurs freely in these provinces. They are unani- 
mous in their opinion that the views expressed in my note on baib 
are substantially correct. 

Yours faithfully, 

M. D. CHATURVEDI, 

^ Rural Dei^elopment Officer, 

United Provinces, 


GROWING SISSOO IN SAL SOIL 

Sir, 

In the Indian Forester for September 1939, Mr. Howard, Con- 
servator of Forests, has made certain observations regarding sal and 
sissoo soil. 

Here in Assam, we have got natural sal and sissoo growing in 
separate sites, as in roost places, but also together in the same site. 
From observations mad^l||t is found that sissoo grows on sand and 
gravel of the river witbp&ry little soil but sal does not. As the soil 
grows in depth by ^rmation of nmre and more humu.s, sissoo 
gradually disappears and sal gradually makes its appearance. It is 
obvious then, that there lyiust be a meeting point of sissoo and sal 
in the intermediate stage the soil. Such a stage exists, as explained 
above, where sal and sissoo grow side by side. The controlling factor 
appears to be the depth of the soil. 

Shillong: R. N. BE. lf.s.* 

The yd October 
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REVIEWS AND ABSTRACTS 

(1) AN OUTLINE OF FORESTRY 

By Thomas 1 homson and M. R, K. Jkrram. 

[Thos. Murhy Co,, London. 1938: pp. 208, plates vj. y^s. iuL] 

(2) AN OUTLINE OF GENERAL FORESTRY 

By Joseph S. Illick. 

[Barnes & Noble, Inc., New York, ^rd edition, 1939: 

pp. 297. Paper, fi.oo. Cloth, ,§1.50.] 

Although similar in title and object, these two books are in 
many respects very dissimilar. The authors of the first are Head of, 
and Assistant Lecturer in, the Department of Forestry, University 
College of N. Wales, Bangor, while the author of the second is Pro- 
fessor of Forest Management, New York State College of Forestry 
at Syracuse University, U.S.A. Jerram was formerly in the Indian 
Forest Service, and Illick was formerly State Forester of Penn- 
ttylvania. Both books, have, therefore, been written by men of 
practical and educational experience in the realm of F'orestry, which 
is much in their favour, and it may be said at the outset, lest any 
subsequent cTiticisms be misunderstood, that although they differ 
very considerably, each in its own way is a good book. 

Thomson and Jerram explain that their book makes “no claim 
to be considered as a text-book on forestry^ or any branch thereof/' 
It is “to provide for students on their initial approach to the sub- 
ject, an explanatory outline of the kind of knowledge they will have 
to acquire, and to place them on the road to the asking of the right 
questions.” At the same time, it is hoped that it will dispel ignor- 
ance “and prove useful to. those laymen who are interested in the 
subject and have a serious desire to know what it is all about,” 

Illick, likewise, explains that his' book “is not intended as a 
complete text-book,” and that “while intended primarily for stu- 
dents of forestry, it should also be of real service to laymen and 
forest workers.” It is intended “as a guide to a general under- 
Standing of what forestry is, how it is developing, what it is doing, 
where it is heading, why it is needed, and the benefits it is bringing 
to mankind.” It is meant to stimulate thoughtful discussion and 
additional reading and study and to open up an understanding of 
C 
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the aims and purposes of the general practice and the more 
specialised fields of forestry. In these respects its scope is very much 
wider than that of Thomson ^nd Jerram’s book, and the range of 
subjects dealt with is correspondingly much greater. 

Thomson and Jerrain have limited their book to an outline of 
the conventional branches of forest education. It is divided into 
four ptirts: Part I — Forest Policy (a brief summary covering eight 
pages only); Part II — Forest Binoinics, including Silviculture and 
Protection; Part III — Forest Economics, comprising Valuation and 
Finance, Mensuration and Utilisation, and Part IV — Forest Manage- 
ment. The Foundations and Practice of Silviculture in Part II occupy 
half the book, and as the type is fairly small a great deal of informa- 
tion is included, some of which one would hardly expect in an Out- 
line of Forestry. For the student, there will possibly be a tempta- 
tion to treat this part of the book as a text-book, to be supplemented 
by lecture notes, rather than *t<) consider it simply as an outline for 
his further studies, while for the layman, the detail given may per- 
haps detract from the general readableness of the book. 

Protection, Valuation and Finance, Mensuration, Utilisation, 
Management and Working Plans together occupy only the same 
space as is allotted to Silviculture, and have therefore been much 
more briefly dealt with. The condensation has on the whole been 
very well done, although in places the technical details given might 
again perhaps put off the general reader, while the student could 
have been left to obtain them from his more detailed text-books. 

Illick*s book can make no claim to be such a concivse account of 
the various branches of the science of forestry. But on the other 
hand it is packed with general information which will be of interest 
both to the student and to the lay public of the U. S. A., for whom 
it is written. It is divided into thirty-one short chapters. The first 
five deal generally with Forests, Forestry and Trees, and with the 
Forest Resources of the World. Then follow a number of chapters 
dealing wih American Forests, Forestry and the Lumber Industry 
in particular, and with the Federal, State and other Forest Services, 
One hundred pages, t.e., over one-third of the book, are then devoted 
to the science of forestry — Protection, Silviculture, Management, 
Improvement, Utilisation. Mensuration, etc. The last quarter of 
the book deals with Forest Research and Education, Employment 
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in Forestry, the Jj'lc and work ol‘ a Forester and Forest Adininislra 
lion, and ends with short diapters on Forestry in Other Countries 
(under India, Dehra Dun and the Indian Forester are mentioned), 
and on present-day Significant Trends in American Forestry. 

Such a wide range of subjects, combined with the easy style of 
writing, makes the book very readable, and it gives one a very good 
idea of the present state of forestry in the United States. Tabular 
statements, diagrams, sketches and maps are plentifully scattered 
throughout the book, adding much to its lucidity. In many places, 
however, the information given is so condensed that it takes the form 
only of a list of headings, which wdll probably not be understood 
except by the forester or forest worker or without reference to other 
books. 1 hus, to mention only a few' examples, the list of parts of 
tree .stems, the list of the more important inethods of reproduction 
and the list of mensuration instruments, all given without further 
explanation, wdll probably not be understandable to the general 
reader. 'Fhey illustrate the breadth and diversity of the subjects 
and may stimulate further study, but for the lay reader very brief 
explanations of the general principles might perhaps have been 
usefully given. 

A very useful feature of the book is the list of Selected Refer- 
ences given at the end of each chapter. A set of questions is also 
given at the end of each dialper. They are elementary and are 
answerable from the material given in the book. They W'ould be of 
value for elementary classes of forest subordinates or workers, or for 
the layman, and one imagines they are not really intended for the 
serious student. 

Illick’s book is thus very broad, but not so deep as Thomson 
and Jerrara’s. As a type, it is more likely, therefore, to appeal to 
the layman. Since this is the third edition in less than four years. 
Its value has presumably been recogni.sed by the American public. 
While it deals primarily with American conditions, it contains so 
much general information that it should appeal to a wider public 
in other countries. There is need for a book of this sort in all 
countries where forest propaganda needs pushing. Thomson and 
Jerram’s book, on the other hand, will appeal to those more deeply 
and seriously interested in the science of Forestry and will enable 
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them to understand more fully the bases on which Forestry is laid 
and the theory and practice of its various branches* 

Both books are well produced and are reasonably priced. They 
are worthy of perusal by the trained forester, and he may find them 
invaluable books to lend to those who so frequently ask him what 
forestry is all about and what he does for his living. 

£* C. M. 


FORESTS OF THE GODAVARI DISTRICT 

The following interesting history of the development of these 
forests appeared in a Paper entitled ‘Torest Wealth And Its Indus- 
trial Importance,” read by Sri N. S. Ghate, m.sc., i.f.s.. District 
Forest Officer, Lower Godavari, on the ist August 1939 at the Dis- 
trict Commercial Museum, Rajahmundry. 

”The forests of this District form part of the great “Dan- 
dakaranya,” so famous in the Ramayana which described 
their silvan beauty, grandeur of their lofty trees — the 
giants of the forests — and the capricious ways of the wild 
life harboured in them. It is in these forests that our 
Epic Hero, Sree Ramachandra, spent the major part of 
his exile. The sacred spot of Parnasala is situated amidst 
these forests. The Sanskrit word ”Parnasala” means a 
cottage and it is here that Sita was kidnapped by the 
Devil Ravana. There were also several Asramas of 
famous saints of yore in these forests. 

The best parts of the district are those in the Agency; 
and trade in their timber has flourished from the earliest 
times, as the Godavari river formed the main outlet for 
the products of the Agency. As a matter of fact, the 
prosperity of this district is mostly due to this great 
navigable river. Had the Godavari taken any other 
course, the fate of this district would be horrible. Before 
the advent of British Rule, the forests of this district were 
recklessly hacked as people knew no forest laws and had 
the impression that they were sole masters of all the 
wooded lands existing around their habitations. It ^wa^ 
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not till 1874 that Forest Conservancy was introduced in 
these forests, i.e., when Bhadrachalam Taluk was trans- 
ferred from the Central Provinces. Immediately after- 
wards, i\e., in 1876-77, some blocks were selected as re- 
serves by Mr. Boileau, the Deputy Conservator of Forests, 
and the hill tribes were permitted to cut whatever timber 
they liked for their domestic use, but it was soon realised 
that the indiscriminate hacking, grazing and incendiar- 
ism practised by the hill people were ruining these forests 
at a rapid rate and that the introduction of the Forest 
Act to these tracts was an immediate necessity. 

Reservation soon began and large areas were reserved, 
excluding Rarnpa, which, though containing large areas of 
jungle, was, for political reasons, .excluded. In Rampa, 
the Muttadars at one time claimed the right to lease 
out the forests and large quantities of timber were 
removed by the lessees the) appointed. But it was 
eventually ruled that Government stood in the exact 
place of the former Munsabdars of Rampa and that 
consequently neither the Muttadars nor the Mokhasa- 
dars had any right to lease out the jungle or fell timber 
for sale and that Rampa forests are the property of the 
State. However, Government sanctioned in December 
1893 that an annual allowance of half the net average 
revenue realised during the previous three years may be 
paid to the Muttadars in return for the assistance they 
give to Government lor the administration of these 
forests. Also to avoid trouble, forest officers below the 
rank of Conservator were not allowed in the Rampa 
country but this ban was lifted in 1936 and orders issued 
allowing all forest officers to enter this Rampa country. 

The Koyas and Reddies who inhabited these forests were 
carrying on the most pernicious habit of Podu (shifting 
cultivation) which amounts to clear-felling good forests 
and burning them and cultivating the land for a year or 
two until the virgin fertility of the land, which was so 
long covered by luxurous forest growth, is exhausted and 
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then they move on to another suitable forest area and 
carry on similar operations without check or hindrance. 
Not only were valuable forests destroyed in this manner 
but lire lit for burning these patches spread over enor- 
mous areas. On the other hand, reservation necessitated 
exclusion of this kind of cultivation from the reserved 
blocks and meant a considerable curtailment of the old 
privileges of the hillmen who had been accustomed to do 
as they liked. 

Forest administration in these tracts had to be very cau- 
tiously managed due to the eccentric habits of the 
hillmen and therefore all orders had to be issued by the 
Agent or his Special Assistant and Rarnpa Special Rules 
had to be framed under which hillmen were permitted 
free use of all timber except classified trees which may 
be felled under permit from the Forest Department at 
seigniorage rates. Free collection of minor forest pro- 
duce is allowed to the hillmen for their domestic pur- 
poses, but on any produce removed for export seignior- 
age is levied at the weekly shandies situated outside 
Ranapa and collected from the traders in these products 
and not from the hillmen. The inhabitants of Rampa 
are allowed free grazing of cattle except goats. 

There are three distinct types of forests encountered in 
this district — mainly due to the configuration of the ground 
and their vicinity to the sea or otherwise. Thus there 
are the Tidal Forests called the Mangroves, the Upland 
Forests, consisting chiefly of fuel, and the Timber 
Forests, confined mostly to the hills. 

The Tidal Forests or the Mangroves are the chief source 
of the fuel supply to Cocan ad a Town and Port. The species 
found in them are the four varieties of Avicennia, Rhizo- 
phora mucronaia and Rhizophora cadelaria, Aegiceras 
cornicnlatum, Lnmnitzera racemosa, Ceriops roxhurghh 
ana, and other inferior species. The last named species 
yields bark which the fishermen use for colouring their 
fishing nets. . . , 
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Proceeding north towards Gokavarain, we come across 
the second type of forests, namely, the Upland Forests, 
which consist mainly of fuel species and timber trees of 
smaller sizes. The chief .species met with are Terminalia 
tomentosa, Diospyros tnelorioxylon, Pterocarpus marsu- 
plum, Anogeissus lalifoHa, Lagerstroernia parvi florae Adina 
cordifolia, Dolbergia latifoUa, Chlowloxylon swielennia, 
Soymida fehrifuga, Bomhax fnafnharicurn, Xylia dolabri 
formis, and some patches of bamboos. 

As we go higher up, we come across Timber Forests 
where the chief species are Xylia, Terminalia, Pterocarpus, 
Anogeissus, Dalbergia latifoUa, Lagerstroernia and Adina, 
In Polavaram Division, besides the above. Teak is also 
met with. In Bhadrachalam taluk, we come across pure 
Xylia in Rekapalli hills with few selected teak trees while 
Marrigudem range contains a large percentage of leak 
and the Bhadrachalam Range contains 75 per cent, of 
teak and about 25 per cent, of Hardwickia bimta, 
Yepi. . . . 

An important item of Minor Produce in this District is 
the Bamboo. Dendrocalamus sirictus forms about 85 per 
cent, of the area under bamboo and Bambusa arundana- 
cia about 15 per cent. Bamboo is plentiful in the Upper 
Agency specially in Rekapalli Hills wherefrom it is rafted 
down to Rajahmundry — the principal market for it. The 
bulk of this bambex) was, till recently, utilised by the 
Andhra Paper Mills w'hich had to be closed down. There 
i.s plenty of raw material available in the forests of our 
district fex economic working of the mill. Bamboo is 
also UsSed as sugarcane props, walking sticks, house con- 
struction, mats, bamboo furniture and tent poles, etc. . . . 

Lac has been introduced in this district last year from 
the brood lac obtained from Madura and this year too we 
are propagating the same in Gokavaram Range. 

Almost every raw product from these forests forms a 
basis of some industry, either cottage industry such as 
basket-making, rope-making, etc., or a large industr)' such 
as paper manufacture. A large number of wood cutters, 
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sawyers, carters, carriers, raftsmen and others find ready 
employment in these Corests. Similarly, once the raw 
products are brought to the plains, the carpenters, wheel- 
wrights, coopers, boat-builders, tanners, rope-makers, lac 
manufacturers, badtet-makers and many other classes of 
skilled labourers get busy to finish these products ^d 
make them suitable for markets. 

With further opening of the forests and extension of 
systematic working the wider use of known products and 
the possible discovery of new products (which is one of 
the objects of the Forest Research institute at Dehra Dun), 
a steady and extensive development of industries depend- 
ing on the forests of this district may be confidently anti- 
cipated in near future.” 


EXTRACTS 

PROGRESSIVE BIHAR 

The constitution of a Provincial Forest Board by the Govern- 
ment of Bihar, announced last week in the Bihar Gazette, is proof 
of the Congress Government's concern to utilise to its fullest the 
possibilities of the forests in the province. Dr. Mahmud's anxiety 
to further industries in his province, both of the cottage and .the 
factory type, found expression last year in his calling a conference 
of the Directors of Industries in the rest of India, with a view to 
considering the best possible way in which the resources of the coun- 
try could be developed. The conference did not meet as be had 
originally contemplated, but since then, the National Planning 
Committed has come into existence and endeavours are in progress 
to pool the country's resources, and several Sub-committees are just 
now considering special issues. Answers to the questionnaire issued 
by the parent committee have come in from various quarters, and 
when the committee meets next, we will be enabled to know the pro- 
gress that has been made in drawing up a comprehensive scheme for 
the careful exploitation of existing raw materials. It is unfortunate 
that a man of the capacity and drive of Mr. Kumarappa should have 
res%n^ frnm the commit!^ On the issue of cottage industries xfersm 
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large>scale factory industries, but, with his abiding interest in the 
rural betterment programme, it is obvious that, so far as cottage 
industries are concerned, his active help and co-operation will even 
now l>e available. 

The Bihar Advisory Board is a sequel to the appointment of the 
Central Advisory Board on Forest Utilisation, and will be in the 
closest touch with that body and, through it, with the Dehra Dun 
Forest Research Institute, which, within recent years, has done a 
great deal to revive interest in the great possibilities of our forest 
wealth. A permanent timber demonstration exhibition in Patna, 
and the spread of technical knowledge about timber and other forest 
produce, are bound to pave the way for tlie setting up of a large 
number of cottage industries which, while providing work and wages 
for large numbers of the population, will go to sw^ell the revenues 
of the province. The inclusion of timber engineering and wood 
preservation in the engineering colleges and schools is likewise cal- 
culated to create active interest in the use of wood for purposes for 
which until now steel and iron were considered essential. The 
Chairman of the Board is to be the Premier of Bihar, and amongst 
its personnel are to be representatives of railways, the Bihar Chamber 
of Commerce, private owners of forests, the University and the 
Departments of Agriculture, Public Works and Industries. Wisely 
conserved and utilised, the wealth of our forests can be made to add 
to the well-being of the population in a considerable measure. Even 
the so-called minor forest produce will amount to a substantial total, 
if those in charge of forest administration make the fullest use of 
their opportunities . — The Hindustan Times, September 19, 1939. 


PROVINCIAL FOREST BOARD 

To utilise forest produce for commercial and industrial purposes 
the Central Government decided recently to set up a Central Advi- 
sory Board on Forest Utilisation and the Bihar Government have 
now set up a Provincial Advisory Board of their own to reap the best 
advantage from such a Central Board as also to provide a link 
between their Forest Department and the industries for the greater 
industrial utilisation of their forest products. Forests are sources of 
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great wealth if they can be properly utilised and it is well that atten- 
tion is at last being directed to the most advantageous utilisation 
of their products. While welcoming, however, the appointment of 
this Utilisation Advisory Board, wc would take the opportunity once 
again of emphasising the need of having also an Afforestation branch 
of the Forest Department for the purpose of planting more forests 
and making up for the depletion going on constantly for one purpose 
or another. The forest area in the province is undoubtedly 
dwindling with harmful effect on the economic condition of the 
people and steps have to be taken not only to check the process but 
actually to extend the forest areas on a well-planned basis through- 
out the province . — The Searchlight, September 17, 1939. 


DISCIPLINE IN FREEDOM 

The three lectures which Lord Baldwin delivered at Toronto in 
April last, inaugurating the lectureship founded in memory of 
Sir Robert Falconer, have distinct claims on the attention of scienti- 
fic workers. His analysis of the ideals and dangers of democracy and 
of the opposing forces at the present time both clarifies the funda- 
mental issues and sounds a call to service to which men of science 
will not wish to be indifferent. 

The supreme •task, Lord Baldwin asserted, is that of combining 
freedom and discipline; in these lectures he adds one more voice to 
the many that have summoned scientific workers and their fellows 
to the defence of freedom of thought and speech and to the neces- 
sity of self-discipline and spontaneous service in order to enable the 
survival of our ideals. Lord Baldwin also insists on the necessity 
for having regard to the trends of dur. modern industrial system, for 
a wide perspective and not partial or biased views, and for imagina- 
tive handling of the possibilities which physiological knowledge and 
medical science offer us of eliminating some of the fundamental 
causes of industrial unrest by minimising the strain or stress due to 
speed or monotony. 

Here indeed is scope for further investigation, and not even the 
immediate exigencies of national defence should be allowed to stand 
in the way of increased effort in such fields as those in which the 
National Institute of Industrial Psychology and the Industrial 
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Health Research Board are working. The work of the latter Board, 
it should be remembered, owes its origin to endeavours to safeguard 
the health of munition workers and increase their efficiency. A 
national defence policy must have full regard to the health of those 
who answer the call to national service, whether in working or in 
leisure hours. The careless destruction of amenities may have seri- 
ous consequences to the national efficiency or morale in more ways 
than one. The protests against the proposal to erect a steel works 
in the Edale district find strong justificaiion in the threat the pro- 
posal may well involve to the health of the industrial populations 
which have benefited so much from the availability of that district 
for recreation. 

This is indeed a particular aspect of the problem of maintain- 
ing standards, which Lord Baldwin reminds us is an ever-present 
danger in a democracy. I'he coalition of paganism and machinery 
which makes the situation grave to-day challenges almost every one 
of the essential values cherished in a democracy — human personality, 
freedom and truth. Universities have their special responsibilities 
in maintaining those standards, and, above all, in supplying leaders 
who will be loyal to them and adamant in their service. The pur- 
suit of intellectual truth is the chief object of university training, 
as the advancement of knowledge is one of the chief functions of a 
university. 

The logical sequel to the pursuit of intellectual truth in the 
university is that the community is entitled to expect those leaving 
a university to have trained minds able to give dispassionate con- 
sideration to varied problems. This point w’as made by Sir Robert 
Pickard, Vice-Chancellor of the University of London, in addressing 
the new graduates at the annual degree-giving ceremony last month. 
He warned them that their academic distinctions w^ere based mainly 
upon book learning, and gave them no claim to special considera- 
tion, except in so far as their training had taught them to develop 
unprejudiced minds able to weigh evidence. Such critical interest 
in world affairs is indeed the plain duty of all thoughtful men. 

Sir Robert Pickard also referred to the attacks which have been 
made in recent years upon mental freedom. A constant desire for 
truth, a hunger for knowledge, a balanced judgment and earnest 
consideration for the views of others who might not share their 
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views on different problems, these are the hali-marks of a truly 
educated man. This attitude can only be achieved in an atmosphere 
of academic ifreedom, wherein the mind can follow the pursuit of 
knowledge untrammelled by the dictates of State or other institu^ 
tions. Without mental freedom, Sir Robert rightly said, humanity 
and civilisation must surely perish. It is a precious gift vdiich all 
who cherish learning would wish to hand on undiminished in value 
to succeeding generations. 

Nevertheless, the path of knowledge, as Sir David . Munro 
pointed out in his rectorial address at St. Andrews, is a disciplined 
path. The freedom we still possess in Great Britain to think for 
ourselves, to study the particular fields of knowledge that interest us, 
to act fearlessly on the dictates of our opinions and ideals involves 
discipline of the mind as well as of the body. Lack of self-discipline, 
Sir David Munro asserted, is what most endangers freedom. 

The discipline and freedom of our schools and universities are 
not always enough to develop innate qualities of leadership. 
Sir David Munro pointed out that sometimes neither school nor 
college lif6 fosters the eagerness and zest for life without which free- 
dom is an empty gift and there is little worth disciplining. Such 
failure does not always lie in missed opportunities or in the bio- 
logical make-up of the individual. What is lacking is interest or 
desire, in default of which faculties lie dormant and the tide of 
life runs low. Zest, he contended, is what matters; but without dis- 
cipline it is unbridled, and without freedom it is stifled. 

Nor is this reminder one for youth alone. It may be that youth 
has its special advantages and opportunities to be experimental. One 
democracy's greatest needs to-day is for creative minds, willing and 
able to experiment wisely iind constructively. The root cause of our 
failure to develop the new technique of social control which 
Lord Baldwin desiderated is this lack of zest and lack of interest in 
the social consequences of scientific discovery on the part of scientific 
workers themselves; That indifference is passing, but until disci- 
plined enthusiasm in such matters is characteristic of the over- 
whelming majority of scientific workers, we can scarcely hope to 
progress at the rate desired. 

What we have yet to take account of is the changed condition 
of the struggle. New social techniques arc available for directing 
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mass behaviour ki obedience to one man’s will; new economic tech- 
niques for tlie industrial regimentation of the workers; new finan- 
cial techniques for the ruthless taxation of rich and poor, for the 
plunder of aliens and the enemy wnthin the gates. Plans can be 
prepared in secret and applied overnight for the enslavement of a 
whole nation and for the swift incarceration of its leaders by the 
hundred or by the thousand as required. 

Conditions such as these impose on all democracies the neces- 
sity of attaining new levels of technical efficiency for self-defence and 
in co-operation. Moreover, there must be a devotion to the ideals 
of social justice and individual freedom inspired by a passion and 
zest for life which more than match the idolatrous worship of the 
State and brute force in the totalitarian countries. Grave as may 
be the threat which the menace of war offers to the world at the 
moment, if those in whose hands the defence of truth and freedom 
still remains are inspired, not by academic loyalty, but by a passion- 
ate zest for life, the danger may yet be averted, and advances in the 
standards of life for multitudes which social and scientific progress 
have made possible may be realised. 

This is, above all, a question of leadership. It is not to be 
achieved by the pursuit of academic freedom as a thing apart from 
life, but by unflinching devotion to whatever that service and quest 
may involve in the social and political world, no less than within 
the walls of a university or laboratory. It demands that scientific 
workers themselves be willing to seek out and deal wuth all that 
restricts the full freedom of investigation or exposition and inter- 
pretation, or retards the application of the results of their work in 
the service of mankind. It means in practice the close study or 
investigation of many problems or even whole fields as yet largely 
unexplored. It means the acceptance of responsibilities for leader^ 
ship and service and the development of such capacities, no less than 
of technical or scientific qualifications. But it involves, above all, 
an enthusiasm, a zest for life, a vision and sense of values and 
loyalty to ideals implicit alike in real leadership and in that moral 
disarmament for which the call was issued with the appeal for 
national service. — Nature, VoL 143, No. 5633, dated the 17th June 
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DOES RESEARCH PAY AND WHAT CAN RESEARCH 
DO WITH WOOD? 

That research pays is evident from the multitude of new pro- 
ducts, new processes and new industries developed, not by accidental 
discovery, but by laborious, long, systematic exploration. The expe- 
rience of most great industries has led to a dependence upon the 
research division so that it has become a basic fundamental part of 
the organisation. The steel and associated industries spend 
hundreds of thousands of dollars in improving the properties of 
their products and extending their uses. Steel pre-fabrjcated houses 
are but one resultant threat to the lumber industry. Research has 
developed and is continuing to expand the various fibre boards, 
waterproof bonded plywood and plastics in all manner of uses. 
Plastics have been made into furniture and interior veneer finishes 
on mineral composition and metal bases. One large company has 
done extensive research in succes.sfully developing a substitute for 
wood in the form of a fireprtmf sheet material for walls. It is used 
as an outer .surface over an interior steel structure. 

Companies which maintain or increase their research activities 
during periods of depression are often well rewarded by direct advan- 
tages. The Canadian uickel industry is an example. With business 
at a standstill after *the war, it undertook a vigorous research and 
development programme which brought it back stronger than ever. 

What research can do for other materials and other industries 
it can undoubtedly do for wood. We are not without examples, a 
few including the simple process for treating lumber to prevent blue 
stain, the successful process developed by the Western Pine As.socia- 
tion for the preservative treatment of exterior mill-work, sugar and 
alcohol from waste wood in Germany, laminated beams and timbers, 
timber connectors resulting in a much greater efficiency of construc- 
tion, lighter and stronger box construction, producer gas from wood 
for power, insulating fibre fr<;)m redwocxl bark and a wood plastic. 

There are also many developments in the laboratory stage which 
offer excellent possibilities for commercial production. Some of 
these include bonded synthetic boards for containers and other uses, 
impregnation of lumber to prevent shrinkage and swelling and vari- 
ous wood plastics. 
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Research is a slow process involving an inveslinenl over a period 
()1 years. However, given llic required lacilities, ihe necessary co- 
operation and proper direction, the reiurns are usually high. Re- 
search is not a luxury, yet it is not a panacea for all ills, lior art 
Ailadin’s lamp. Properly organised, equipped and directed, it is a 
sound investment. 

The inauguration of a research programme should be preceded 
by careful thought and study, each individual project should be 
critically analysed and a thorough survey should be made covering 
all possible factors, including the following: 

(a) Technical problems dealing with present products and 

processes. 

(b) Types and amounts of raw materials (wastes, species, etc.), 

which may be made available at low unit cost for the 
manufacture of products other ihan lumber. 

(r) Survey of the possible practical application of research data 
known and reported in the literature. 

(d) Possible new^ products and processes (as yet undeveloped) 

w^hich might particularly well fit the local conditions for 
manufacture. 

(e) Actual and potential markets for new products, 

(/) Careful estimates of probable costs and returns. 

The research programme may be carried out in adequate 
laboratories maintained by the industry. Such laboratories may be 
organised by individual companies or by associations of lumber 
companies. In the latter plan, the work is available to all the mem- 
ber companies. 

If a lumber company or association prefers not to establish a 
laboratory because of the investment and operating costs, and the 
availability of suitable facilities elsewhere, it may set aside funds 
for research projects to be carried out at selected research institu- 
tions, universities and government laboratories. Selection of the 
research agency should be made on the basis of the facilities avail- 
able for the particular work in mind, the experience of the personnel 
in the field of work and the time which it may devote to directing 
or carrying out the work. The nature of the problem, whether 
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patents are involved and other questions diould be considered in 
the choice of a research iigency. In all cases a close co-operation 
should be maintained between the industry and the research agency. 

Time is often an unpredictable element in research. It is 
generally considered that an average of seven years is covered in the 
development of a process from the laboratory to industrial actuality. 
Between the laboratory and the plant there is the semi-plant scale of 
research which is often of equal importance to the laboratory stage. 
It is this phase of the research which largely determines the practi- 
cality of a process and whether or not it may become profitable. 

The pursuit of an intelligent research programme by the lumber 
industry should enable it to recoup some of its past losses and to 
improve the position of wood as an industrial raw material. — 
Journal of Forestry, Vol. 37, No. 8. dated August 1939. 


CHARCOAL BURNING 

THE USE OF PORTABLE METAL KILNS 
There has been of late-— for a number of reasons — a revival of 
interest in charcoal-burning, and as skilled charcoal-burners arc as 
rare these days as expert thatchers and hedgers, the use of portable 
metal kilns has become more and more widespread. Therefore, in 
undertaking the investigations described by Mr. G. H. Donald in 
‘‘The Manufacture of Charcoal in Portable Kilns” (Forest Products 
Research Records— No, ^9: Stationary Office, fid. net), the Princes 
Risborough Laboratory has performed a most useful piece of work. 

The publication, as Mr. W. A. Robertson, the Director, makes 
clear, in a prefatory note, is not intended to be a manual on 
charcoal-burning, but “it does bring out what are the essential con- 
ditions which must be observed and shows that, if they are observed^ 
a quality of charcoal can be produced entirely suitable for transport 
and general industrial requirements.” 

Before the Laboratory began investigations little attention had 
been paid by scientists to the art of charcoal-burning, and the three- 
fold objects of the investigation were drawn up so as to cover a wide 
field. They included the det^mination of bow to produce charcoah 
to ascertain how to obtain the maximum yield; and iso evolve 
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simplified directions for the operation of portable kilns which could 
be easily applied by semi-skilled labour. 

The investigations brought to light a number of facts and ex- 
ploded several widely held fallacies. It was proved, for example 
that the inclusion of billets of varying thicknesses tends towards 
uneven carbonisation; that more satisfactory results, particularly 
as regards evenness of burning, are obtained by regulating 
the outlet Hues, instead of the inlets, as is so often recommended; 
that for most dry cord- wood discs of j /8-inch steel or iron plate with 
two-inch holes bored through make very satisfactory “dampers” for 
the outlet fiues; that rather more charcoal can be made per burn by 
omitting the “flash-up,” but only at the sacrifice of quality; and it 
is charcoal of low volatile content that must be made. 

Although of necessity rather technical^ in parts, the publication 
is clearly written, and extends to 20 pages. The results of 24 ex- 
perimental burnings are given as an appendix. Ihe author con- 
cludes by pointing out that the record is merely an interim report, 
and that other reports will follow . — The Timber Trades Journal, 
Vol. CL. No. 3282, dated July 22, 1939* 


JOHN EVELYN; FORESTER EXTRAORDINARY 

All the older professions and sciences have established historical 
backgrounds. Members of such professions and scientific groups 
are intensely proud of the achievements of their great and near- 
great. Who among the physicists, for example, does not know of 
Archimedes, of Galileo, of Sir Isaac Newton, of James Clerk- 
Maxwell, of Sir William Thompson, of Count Volta, of Michael 
Faraday, and of J. J, Thomp.son> Who among the plant patholo- 
gists does not know of Fabricius, of De Bary, of Kiihn, of O. Brefeld, 
of Robert Koch, of the Tulasne brothers, of Sorauer, of Marshall 
Ward, and of E. F. Smith? Who in medicine does not know of 
Hippocrates, of Pare, of William Harvey, of Edward Jehner, of 
O, W. Holmes, of Pasteur, and of Sir William Osier? What chemist 
docs not know of Lavoisier, of Sir Humphrey Davy, of Dalton, of 
MendelM, of Liebig, of Wohler, of Kekul6, and of Mosley? 

D 
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Why should not foresters be equally familiar and take equal 
pride in the achievements of John Evelyn, of Zanthier, of George 
Ludwig Hartig, of Cotta, of Hundeshagen, of Heyer, of Duliamel, of 
Lorentz, of Hufifel, of Schlich, of John C. Brown and of many others? 
It may well be that not all these men compare in intellectual stature 
with the great chemists^ physicists, physicians or botanists. Never- 
theless, it is certain that they have made scientific or professional 
contributions of no small import. Still more certain is it that some of 
these names would be included in any list of outstanding scientists 
and technicians of the past. Most certain is it that John Evdyn. 
because of the breadth of his scholarship, his wide interests and 
achievements in many fields of learning, must be regarded as a truly 
great man. 

John Evelyn is probably best known as a diarist. He might 
also well be considered an historian. If occasion should so demand, 
John Evelyn might be classed as a political leader of his time, or as 
a Greek scholar, or, better still, a traveller. In fact, John Evelyn 
is difficult to classify. Foresters .should regard him as a forester. 

John Evelyn was the second son and the fourth child of Richard 
Evelyn and his wife Eleanor. He was born in Watton, England, on 
October 31, i65?o. From the age of eleven onward and down to the 
month of his death, he kept a diary, as did his father before him. 
Because of this diary the record of Evelyn's life, despite its fullness 
and complexity, is unusually complete. 

Foresters may legitimately lay claim to Evelyn as a forester 
because pf his book Syiva or A Discourse of Forest Trees, published 
in 1664. Syiva is undoubtedly one of the greatest, if not the greatest, 
of Evelyn's literary works. Few if any men or books so profoundly 
influenced the course of forestry in any country as John Evelyn and 
his Syiva influenced the course of forestry in England. In order 
fully to appreciate the significance of Evelyn's contribution to Eng- 
lish forestry, it is necessary to .consider briefly the forest history of 
England. 

There is considerable evidence for the hclief that originally the 
greater part of the British Isles was covered by extensive fores ts.* 
Even at the time of the Roman invasion, they were for the mbst 
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part covered. As the population increased, there was a correspond- 
ing increase in agricultural acreage at the expense of the forest area. 
The destruction of the forest would have been still gre«lter and more 
complete had it not been for the fact that large forest areas were 
reserved for the king and his nobles for the chase. During the reign 
of Edward I, however, the area of royal forest land was greatly re- 
duced to provide additional agricultural land because the plight 
of the rural population had become unbearable. 

By 1489 the government had become very apprehensive because 
the rapid rate at which the forests were disappearing threatened an 
adequate supply of oak naval timber. Through various statutes the 
forest area and timber supply of the country were increased, only to 
be largely destroyed during the reign of Henry \UI and during 
the Civil War. Betw^een ir>4i? and the Restoration, the situation had 
become critical enough to cause general alarm. 

About this time Evelyn and his friend Robert Boyle became 
interested in founding a philosophical and mathematical society, 
which did not materialise because of the Restoration. A little later, 
however, these same men were among the most prominent of the 
founders of the Royal Society. At least three or four times during 
his life Evelyn was asked to accept the presidency of that society, 
but on each occasion he declined. 

On October 15, 1663, Evelyn records in his diary that: 

“I this day deliver’d my *Di.scoursc concerning Forest Trees* to 
the society, on occasion of certain queries sent to us by 
the Commissioner of his Majesties Nav)% being first 
booke that was printed by order of the society, and their 
printer, since it was a corporation.” 

It should be a source of no little gratification to foresters that 
apparently the first publication authorised by the most distinguished 
scientific society in the world dealt witli the subject of forestry. 

Evelyn's Syiva is truly a significant book. It was published 
Tinder the auspices of a society which even in those days was great; 
it was dedicated to the King; it was timely; and it espoirsed a 
worthy cause. That it bore fruit is evidenced ])y the fact that four 
years after its publication Evelyn was able to report to his King that 
^'millions of trees had been planted.*' 
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Space does not permit considering even a small part of John 
Evelyn's accomplishments. Had Evelyn been a physicist, as his 
friend and contemporary Robert ^Royle, his name would be as hal- 
lowed among physicists as is that of Boyle. Had he been a physi- 
cian, his name would still be as well known among physicians as is 
that of William Harvey, who also was a friend and con tern poraty of 
John Evelyn. But in a very real sense John Evelyn was a forester — 
self-taught, to be sure — and unfortunately his name is all but for- 
gotten among the rank and file of foresters. 

The statement is often made that forestry has become of age. 
In a physical and economic sense this is perhaps true. In a spiritual 
and intellectual sense it is not so evident. Forestry will never be- 
come of age intellectually until the great names in forestry are as 
well known and highly respected among foresters as the great names 
in other fields of learning are known and respected in those fields 
of learning. Foresters must grow in intellectual stature. They 
must develop and establish the historical background not only of 
the science but of the practice of forestry. As a beginning, let us 
claim John Evelyn as a forester, despite the fact that others may 
also lay claim on him. By so doing we will add greatly to the 
dignity and prestige of our profession. — Editorial, Journal of 
Forestry i Vol. 37, No. 1, dated January 1939. 


PRESIDENT URGES REFORESTING NORTHERN CUT-OVER 

LAKE AREA 

By a Staff Corrkspondknt of 'T"he Christian Science Monipor,” 

DATED THE ISt AuGUST I939. 

Washington, Aug. i — President Roosevelt yesterday trans- 
mitted to Congress with a message, a report by the National Re- 
sources Committee designed to improve social and economic condi- 
tions in one of the stranded areas of the United States— a r^ion 
half again as large as the New England States — the cut-over area of 
northern Minnesota, Wisconsin, and Michigan. 

Here lives a population of 1,500,000, left in the wake of axes 
and the sawmills, without adequate employment, striving to cuUi 
vate land much of which is unsuited for agriculture, pluckily coping 
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with problems that have been too great for their individual efforts. 
Relief of various kinds has been poured into the region, without 
doing anything except palliate conditions. 

Now the National Resources Committee has worked out a pro- 
gram by which the residents of the cut-over area themselves, helped 
by State and Federal Governments, may find their way back to 
security and independence. Rather than considering migration of 
these stranded people to other area.s, it is proposed to make their 
own region a self-supporting district. 

This may be accomplished, the report advises, through the 
restoration of the forest resources by the beginning of proper con- 
servation methods, the improvement of lakes, streams, and other 
rccTeational facilities, the rational development of the mining 
industry, the movement of isolated settlers and those on very low- 
grade soils to locations providing equal or better economic opportu- 
nity where public services can be provided at reduced cost, im- 
provement in current farm practices, and reforms in local govern- 
mental organization and procedure. 

In starting forest protection and development, it is proposed 
to provide work opportunities for local unemployed in small camps 
and non-camp projects by existing state and federal conservation 
agencies. Farmers are to be helped by re-location, or — more desirable 
— by assistance in clearing areas, furnishing sound loans for de- 
velopment, co-operative marketing, and aid in building economically 
better farm buildings. 

State legislation is recommended, in one interesting and un- 
touched field, to eliminate many uneconomic units of government. 
It is proposed that the County take over town roads, school and 
assessment districts be enlarged, and counties made responsible for 
health and welfare activities. 

Few, if any, similarly large areas in the United States, says the 
report, have more wild land and water area in proportion to the 
populations. Much of this should never be farmed, but forests can 
give employment to many if properly con. served. Repeated fires 
have prevented reproduction in many areas, but better protection 
is now helping natute to do *‘a pretty good job of restoration. It 
will continue to do so, if fire protection improves and young stands 
;ire not prematurely cut.” 
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In developing recreational facilities^ it is proposed that certain . 
public areas be dedicated as wilderness or primitive areas with few 
if any man-made improvements al}owed. It is also suggested ‘*to 
provide recreational facilities on publicly owned land for organized 
groups/' 

The report concludes: 

'*The problems of the region, though aggravated and intensified 
by the recent depression, existed before 1929. They 
demand prompt and effective solution in order to effect 
the desirable rehabilitation of the region and to avoid 
greater retrogression. The region is worth rehabilitating. 
It goes without saying that the local people should help 
themselves, but the States and the Nation have enough 
* of a stake in the region to make it worth while to lend 
a hand. Most of the machinery to do the job is now set 
up and in motion. It should be kept moving. 

There is a sound basis for optimism. ... It is fair to assume 
that the future w^ay of life for the people in this region 
will be an attractive one. It wull not be easy or simple, 
but it will be a better way." — Received from Dr. R. M, 
Gorrie, Hoshiarpur Siwaliks Division, Hoshiarpur, Pun- 
jab. 


NOTICE 

Manual of Indian Timbera 


By J. S. Gamble. 

Copies of this book, which is a reprint of the second edition 
with some corrections and additions, printed in 1922 by Messrs. 
Sampson Low, Marston and Company, Ltd., London, are available 
for sale at the Forest Research Institute at the reduced price of Rs. 5 
per copy only excluding postage charges. 

The price has been purposely reduced in order to clear out the 
stock of tins useful and handy book. 

Forest Officers and others who w'ish to buy the book should send 
their requirements to the President, Forest Research Institute and 
College, New Forest P. O., Dehra Dun. 




INDIAN WILD LIFE 


(An Dliutrated Qanrterly Mafaiine) 

Official oraan of 

All-mdia Conference for the Preservation of Wild Life. 

Full of most Interestina articles on Indian Wild Birds and 
Animals, Sport and Adventure. Bird Club, Children’s Paae, 
interestina Correspondence and entertainina Reviews are special 
features. Profusely Illustrated and beautifully aot up. Universally 
praised by the Press. 

Editors: Major J. Corbett. Randolph C. Morris. 

Manaaina Editor: Hasan Abid Jafry. 

Annual Subscription Rs. 5|-* SInale copy Re. 1|4|-. No free specimens. 

The Manaaina Editor, 

INDIAN WILD LIFE, 


Hasan Mamdl, Butler Palace, 

ShahaanJ. LUCKNOW. 

AGRA. 
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IMPORTS 


QUANTITY (onbiotons) 


ARTICLES 

Month or September 

6 Months, Ist Apbil to 

SOrn September. 


1037 

1038 

1930 

1037 

1038 

1030 

Wood Emu Timbee 
Teakwood — 

Siam 

136 

18 


620 

664 

30 

French Indo-China 

651 

107 

358 

1,482 

2,662 

2,720 

Burma 

11,202 

12,660 

13,408 

77,146 

76,131 

74,410 

Java 

601 

640 

167 

2,811 

1,790 

1,600 

Other countries 


•• 

•• 

617 

10 

•• 

Total 

12,490 

13,326 

13,023 

82,475 

80,137 

78,850 

Other than Teak- 
Softwoods 

440 

1,071 

664 

0,037 

7,040 

6,462 

Matchwoods 

650 

417 

164 

5,483 

4,852 

4,847 

Unspecified (value) 
Firewood 

' 32 

142 

4 

321 

428 

244 

Sandalwood 

34 

•• 

30 

89 

46 

06 

Total 

1,165 

1,630 

871 

14,030. 

13,266 

11,430 

Manufactures of Wood 
and Timber- 
Furniture and Cabi- 
netware 

■ 

■ 

■ 




Sleepers of wood . . 




3^ 

140 

8M 

Plywood (tons) 




2,871 

2,447 

8,760 

Other manufactures 
of wood (value) . . 

H 

■ 

■ 

•• 

•• 

- 

Total 

106 

177 

723 

3,200 

2,606 

4,624 

Total Volume of Wood 
and Timber 

, , 




, , 

, , 

Other Products of Wood 
and Timber- 
Wood pulp (cwt.) . . 

16,129 

16,067 

20,300 

110,477 

166 ,sn 

02,260 
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Seaborne Trade and Navigation of British India for September 1939 : 





VALUE (Rupees) 

ARTICLES 

MoifTH 07 Septum BEB 

6 Months, Ist April to 

30th September 


1937 

1938 

1639 

1937 

1038 

1939 

Wood avj> Timbeb 
T eakwood— 

Siam 

15,983 

2,540 

1 

61,481 

84,094 

3,336 

Erench Indo-China 

80,688 

13,006 

39,426 

1,70,224 

3,11,017 

2,93,092 

Bunna 

16,44,959 

17,38,762 

16,49,456* 

98,20,911 

1,01,05,497 

93,08,220 

Java 

64,515 

34,920 

15,966 

3,52,054 

1,71,950 

1,75,595 

Other countries 




56,196 

806 

•• 

Total 

18,06,145 

17,89,228 

17,04,846 

1,04,60,866 

l,0(),73,364 

97,80,243 

Other than Teak — 
Softwoods 

Matchwoods 
Unspecified lvalue) 
Firewood 

Sandalwood 

33,540 

41,004 

4 80 
5,045 

62,529 

26,391 

1,225 

150 

53,009 

9,655 

60 

13,700 

6,75,496 

3,31,351 

4,812 

23,428 

6,79,543 

3,26,670 

5,501 

13,479 

4,33,984 

3,26,992 

3,670 

27,498 

Total 

80,069 

90,296 

76,484 


9,25,193 

7,92,144 

Manufactures of Wood 
and Timber^ 
Furniture and Cabi- 
netware 

Sleepers of wood . . 
Plywood (tons) 

O^er rnanulBwtards 
of wood (value) .. 

j 

1,67,247 

15,593 

17,658 

1,26,963 

1,66,403 

2,866 

52,561 

1,06,808 

94,216 

33,249 

97,893 

1,09,801 

11,63,194 

54,165 

6,07,458 

9,26,500 

8,81,396 

22,141 

5,54,700 

8,03,760 

7,73,328 

1,17,684 

7,11,991 

7,81,776 

ToUi 

8,26,461 

3,26,637 

3,36,159 


22,61,967 


Total value of Wood 
and ^Hinber 

22,71,776 

22,33,972 

22,67,803 

1,42,20,264 

1,46,38,S63 

1,36,47,713 

Other Products of Wood 
and Timber— 

Wood pulp (owt.) 

1,22,471 

1,65,048 

1,04,360 

8,54,269 

IS, 05, 469 

.6,53,836 
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' QUANTITY (CUBIC’ TONS) 


ARTICLES 

Month ob Ssptembkr 

6 Months* Ist Apeil to 

30th SsmBlBHR 


1937 

1938 

1939 

1937 

1938 

1939 

Wood ajtd Tiiibke 
Tealcwood— 

Tq United Kingdom 

39 



139 

2 

1 

20 

„ Gennany 

. . 



‘lOO 

1 

”268 

30 

„ Iraq 
„ Ceylon 


11 


161 

1 

„ Union of South 
Africa 





.. 


„ Portuguese East 
Africa 







„ United States of 
America 







„ Other countries 

73 

107 

139 

359 
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